








Outstanding example of redesign... the machine base, clearing bulky, 

the George Gorton Machine Com- protruding units away, grouping vari- 
pany’s8'/2-D Vertical Milling Machine. ous operating controls for greater 
Photograph at left shows machine convenience. Weight, bulk and ma- 

before redesign, photograph at right terial are saved. Controls for four | 
after redesign. Among many improve motors are mounted on UNITROL he 

= ments, note how UNITROL has’ frame, “door” pierced for fully AG 


 _, movedcontrolelementsinside accessible control buttons. 
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SIMPLIFYING THE DESIGN OF 


Tomorrows Better Machines 


It will betray no machine designer’s V-day secrets to say that 
streamlined design, weight, bulk and material saving, simplified 
assembly and greater operating convenience will play an impor- 
tant part in capturing tomorrow’s markets. 


Nor is it any secret that UNITROL-for-machine-design will 
help tremendously in achieving these goals. UNITROL’S dimen- 
sions are standardized and predetermined. It removes bulky con- 
trol elements from the outside, places them inside the machine. 
It requires less machining. It simplifies assembly, permits con- 
trol wiring to be done in the open. It groups and positions 
operating controls for maximum convenience. It is a mark of 
modern design, the next step forward in Motor Control... a 
means of machine betterment in the hands of a shrewd designer. 
Write for full UNITROL information today... CUTLER- 
HAMMER, Inc., 1310 St. Paul Ave., Milwaukee 1, 

Wis. Associate: Canadian Cutler-Hammer, Ltd., 
Toronto, Ont. 


Miiwaukee Plants 


UNITROL is primarily a means of 
mounting skeleton starters. Here 
is shown the basic UNITROL mount- 
ing frame, which simplifies ma- 
chine design and construction. 


Built-in control through the sim- 
ple expedient of UNITROL. A 
cavity is cut in base of machine, 
four screw-holes tapped and 
UNITROL is simply screwed into 
place. 





Here a skeleton startet 
mounted in place in 
frame. Door moy be = w 
dead front or pierced for pu 
buttons, on-off switch, etc. 


You can do all sorts — v 
UNITROL. Here ow omg? 
are mounted in one ame, 
pierced > tot ” 
eration; the ent ‘ 

for quick, easy installation 
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New Departure 


BALL 





BEARINGS 











ON EVERY BATTLEFRONT 


—keeping them flying, rolling, 
moving... not only at every 
point where shafts turn, where 
motion must be friction-free .. 
but also where maintenance 
operations must be kept at @ 


i $216 
minimum. 


Nothing Rolls Like a Ball 
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Design Calculations: 
Lubrication conversion units, data sheet, Edit. 157, 158 


Design Problems: 

Brazing in design, Edit. 136-138 

Gearmotor selection, Edit. 150-152, 236, 238 

Hydraulic lines, Edit. 145-149, 218-222 

Impact extrusion of parts, Edit. 163, 164 

Improved designs, Edit. 143, 144 

Laminated phenolic plastics, work sheet, Edit. 159-162 
Nameplate and data plate materials, Edit. 127-129 

Plastic parts design, Edit. 139-142 

Primer tube assembling machine, Edit. 115-118, 224 
Specifying strip steel, Edit. 130-135 

Steel—chemical analysis vs. physical properties, Edit. 121- 

196, 226-234 


Engineering Department: 

Design service, Adv. 107, 197, 229, 265 

Equipment, Edit. 192, 198; Adv. 75, 109, 170, 202, 216 
Supplies, Edit. 196, 198; Adv. 57, 191, 221, 234, 294, 296 


Finishes: 


Lacquer, Adv. 64 
Paint, Edit. 166 


Materials: 

Adhesives, Edit. 119 

Aluminum alloys, Edit. 143 

Bimetal, Adv. 48, 274 

Bronze, Adv. 185, 208, 281 

Clad metal, Adv. 205 

Felt, Adv. 100 

Glass, Adv. 60, 201 

Indium, Adv. 200 

Magnesium alloys, Adv. 50 

Insulation, Adv, 292 

Molybdenum, Adv. 181 

Nickel alloys, Adv. 97, 169 

Plastics, Edit. 159, 162; Adv. 12, 13, 17, 37, 47, 49, 54, 93, 

215, 231, 293, 295, 298 

Powder metal, Adv. 301 

Rubber and synthetics, Edit. 180, 186; Adv. 8, 81, 245 
Steel, Edit. 130-135 | 

Se alloys, Edit. 121-126, 226-234; Adv. 18, 41, 44, 79, 
Tungsten alloys, Edit, 184 

Wood and plywood, Edit. 178 

Zine, Adv. 177 
Parts; 

Pearings, Edit. 144; Adv. 4, 27, 68, 102, 165, 167, 173, 

88, 217, 230, 237, 253, 254, 257, 270, BC 

Blows, Adv. 95400022200 

Belts, Ady. 29, 223 

Brazed parts, Edit. 136-138 

Brushes, Adv. 106, 240 

Cable controls, Adv. 214 


bremtzed Mndex 


Classified for Convenience when Studying Specific Design Problems 


Cams, Adv. 226 

Carbon parts, Adv. 92 

Cast parts, Edit. 240; Adv. 66, 77, 110, 244, 283 

Chains, Edit. 166; Adv. 21, 30, 88, 89, 111, 259, 291 

Clutches, Edit. 184; Adv. 40, 250, 258, 290 

Controls, electrical, Edit. 180, 182, 188, 186; Adv. IFC, 
19, 42, 52, 58, 65, 72, 114, 171, 172, 192, 212 

Counters, Edit. 188; Adv. 279 

Couplings, Adv. 14, 242 

Drives, Adv. 62, 63, 105, 213 

Electric equipment, Edit. 143, 190; Adv. 211, 227 

Electrical accessories, Adv. 28, 203, 246, 267 

Engines, Adv. 16, 190, 239 

Fabricated parts, Adv. 61, 290 

Fastenings, Edit. 190, 194, 196; Adv. 1, 6, 20, 82, 94, 108, 
189, 258, 262, 264, 276, 280, 282, 284, 286, 302° - 

Filters, Adv. 247 

Fittings, Adv. 56, 99, 220, 224 

Forgings, Edit. 144; Adv. 69, 83, 98, 103, 210, 262, 274, 277 

Gears, Adv. 22, 55, 58, 78, 90, 209, 240, 250, 260, 262, 
264, 296 

Governors, Adv. 243 

Heating units, Adv. 236 

Hose, Adv. 187, 206, 266, 286 

Hydraulic equipment, Edit. 120, 145-149, 202, 218-222; 
Adv. 9, 11, 32, 80, 84, 85, 101, 113, 174, 263, 289 

Joints, Adv. 221 

Labels, Edit. 127-129, 194; Adv. 225 

Lamps, Adv. 232 

Lubrication and lubricating equipment, Edit. 157, 158, 192; 
Adv. 59, 261 

Machined parts, Adv. 260 

Motors, Edit. 150-152, 236, 238; Adv. IBC, 10, 15, 26, 
31, 39, 67, 70, 71, 73, 74, 95, 104, 180, 196, 204, 235, 
241, 256, 276, 280, 282 

Mountings (rubber) Adv. 96 

Plastic parts, Edit. 120, 139-142, 192; Adv. 38, 91 

Pneumatic equipment, Edit. 178, 208; Adv. 176, 186, 193, 
249, 273 

Pumps, Edit. 178; Adv. 168, 207, 214, 216, 232, 252, 258, 
260, 266, 274, 278, 280 

Seals, packing, Adv. 2, 84, 85, 179, 183, 238 

Shafts, flexible, Adv. 266, 285 

Sheet-metal parts, Edit. 166; Adv. 254, 282 

Speed reducers, Adv. 256, 287, 299 

Springs, Adv. 23, 51, 175, 195, 255, 256, 275, 278 

Stamped and formed parts, Adv. 46 

Transmissions, Edit. 178, 200; Adv. 86, 184, 202 

Tubing, Adv. 43, 233, 251 

Valves, Adv. 218, 246, 248 

Welded parts and equipment, Adv. 24, 25, 33, 34, 35, 36, 
45, 182, 300 

Wheels, casters, Edit. 190; Adv. 198 


Production: 


Hardening, Adv. 76 
Testing, Adv. 226 
Tools, Adv. 87, 194, 199, 228, 264, 276, 278, 297 


MACHINE DESIGN is indexed in Industrial Arts Index and Engineering Index Service, both available in libraries generally. 
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REDUCE 
NET WEIGH 


SPEED NUTS have become industry’s universal 
fasteners because: | 
1. They do not shake loose with vibration. 
2. They reduce weight and conserve critical 
metal. 
3. They are applied faster and conserve war 
manpower. 
4. They lower net assembly costs. 


TINNERMAN PRODUCTS, INC. - 


In Canada: Wallace Barnes Co., Utd., Hamilton, Ontario 


countless man hours assembly time are 

saved by conversion to spring steel SPEED N 
The faster this conversion is expanded the qui 
SPEED NUTS will pay you even bigger dividends 
In writing for samples, kindly give engineer") 
details to expedite quick selection of SPEED NUI 


cker 


adapted to your needs. 


2085 Fulton Road, Cleveland, Ohi? 


In England: Simmonds Aerocessories, Ltd., 























as beached new ceiings! 


LINK-BELT COMPANY 


The Leading Manufacturer of Materials Handling and Power Transmission Machinery 
nd Indianapolis 6, Chicago 9, Philadelphia 40, Atlanta, Dallas 1, Minneapolis 5, San Francisco 24, 
Toronto 8. Offices, warehouses and distributors in principal cities. 


ing 9376-A 


rs. 4 ie Chicago Plants ed Indianapolis Plant te Ordnance Plant 
ker 


® Flying and fighting seven miles 
up, the modern war plane, captur- 
ing our fascinated wonder, is the 
symbol and the result of vast de- 
velopments in every sphere of 
science and industry. In that plane, 
as in the plant that built it, and 
throughout industry today, power 
is produced, applied and controlled 
more efficiently because of continu- 
ing and accelerated engineering 
progress. 

Chains used today for aircraft 


. controls, for tanks, trucks, jeeps 


and other motive equipment, for 
conveying and mechanical power 
transmission throughout industry, 
have been vastly improved to meet 
today’s exacting demands. Link- 


Belt engineers and metallurgists 


have perfected lighter, stronger, 
more precisely built chains of every 
type, answering, even anticipating, 
the needs of our production and 
fighting forces. Now, more than 
ever, Link-Belt is the recognized 
source for chain, and for the en- 
gineering service to aid in utilizing 
these newer, better chains to the 
great advantage of all industry. 
Consult Link-Belt on any problem 
relating to mechanical power trans- 
mission, materials handling or con- 
veying. You are assured of relia- 
ble, unbiased recommendations and 
of efficient, economical equipment. 


CHAINS AND SPROCKETS 


for conveyors « for drives « for power transmission 
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BEARINGS, ten 

feet in diameter with 

races machined and 

ground to precision 

limits of .002-inch in 

diameter and_ .001- 

inch in parallelism, 

are being built for 

the 5-inch 38-caliber 

twin antiaircraft gun 

mount for the Navy 

by the Bantam Bear- 

ings Division of the 

Torrington Co. One 

race is 1%-inch wide 

by %-inch in cross 

section and another 1%4-inch wide by 2'%-inch in cross 
section. Variation of 2 degrees Fahr. between gage 
and race would result in a variation of .0016-inch, 
necessitating special precautions in manufacturing. 


NEW AIRPLANE PROPELLERS with metal core and 
fairing of hard sponge rubber covered with a shell of 
rubber and neoprene, polished and lacquered, are 
much lighter than other types and are able to with- 
stand stresses of 60 tons in flight. Surface is said to 
withstand rain and sleet as well as cinders, sand and 
gravel in temperatures ranging between minus 70 to 
140 degrees Fahr. 


Wuete a high degree of gas tightness is required of 
castings, polyvinyl chloride and polystyrene “impreg- 
nated” in the cores of the castings have shown promise 
over previous methods of employing lacquer coatings. 


ENERGY EQUIVALENT of 50%-million foot pounds is 
produced by a machine for testing airplane tires, 
wheels and brakes. Powered by a 150-horsepower 
motor the machine reaches top speed in 17!2 minutes. 
The main testing wheel weighs about 17,000 pounds. 
Addition of side plates increase the weight to a maxi- 
mum of 75,000 pounds. Landing speeds up to 200 
miles an hour can be tested. 


THIN VINYLITE SHEETING preserves surfaces of prints, 
instruction sheets, etc., where usage might affect legi- 
bility. Special-backed sheeting has been developed 
for application with a hot iron after which the back- 
ing is stripped, leaving a permanently bonded surface. 


SIMPLIFICATION and standardization have effected 
worthwhile economies in the war program. Typical 
are: Simplification of portable electric tools has re- 


duced size and mod- 
els by 25 per cent, 
Standardization of 
electrical indicating 
instruments makes 
possible interchange. 
ability in combat ve. 
hicles through reduc. 
tion in variety of 
sizes from over 9. 
000 to 2100. Sim. 
plification of  incan. 
descent and fluores. 
cent lamps reduced 
types from 3500 to 
1700, colors from 13 
to 3 and _ voltages 
from 32 to 7—saving 3500 pounds of solder, 2000 
pounds of tungsten and 1,200,000 man-hours per year. 


STEEL SHRINKAGE is being studied by General Elec- 
tric so that metallurgists can learn exactly what effects 
to expect in heat-treating processes. Steel parts when 
passed through an electrically heated hydrogen fur 
nace as many as 200 times, shrink considerably but 
do not lose weight. 


PLASTIC LAND MINES were used by the Germans al- 
most exclusively on the beaches of Salerno. Made of 
plastic and concrete to escape detection by electronic 
devices, these mines also were employed to some & 
tent in North Africa. 7 


YELLOw is the most conspicuous and visible of hues 
with brilliant yellow-green, orange and red following 
in order. Applying these relations, the Color Researth 
Laboratory of the Eagle Printing Co. suggests the we 
of yellow for moving parts, trucks and the like. Yellow 
green and orange could be used for lesser hazards with 
red reserved for fire-fighting equipment. 


SHOT PEENING as a cold working process for incred* 
ing the fatigue life of ferrous metals is being studied 
by an SAE standards committee for the purpose 0 
standardizing the shot, methods of application, a0 
tests and measurements of results. 


, , : ti 
For HOLDING a series of flush rivets m place wu 


the riveting operation is performed, a gummed gum 
tape has been used successfully. After fabrical 
the tape may be removed without leaving adhesive 7 
the parts. 
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g Automatic Machine 


Designin 
for Ordnance Parts 


By Royal T. Moore 
Consolidated Packaging Machinery Corp. 


SSEMBLING of ordnance com- 
ponents has afforded excellent 
opportunities for creative skill in 

the design of automatic machinery, an 
outstanding example being the primer 
tube assembling machine illustrated in 
Fig. 1. Many of the problems con- 
fronting the designer in developing this 
machine will undoubtedly be of interest 
to designers of other types of automatic 
machines. As an aid to better under- 
standing of these problems, the as- 
sembling operations performed on the 
primer tube will first be reviewed briefly. 

A primer tube consists of a tube con- 
taining a measured charge of loose 
powder and a cap containing the firing 
element. The cap must be fitted tight- 
ly to the tube, sealed and locked against 
movement. In assembling, the cap is par- 
tially threaded into the tube. The 
threads are coated with a sealing mate- 


Stk ek S 


Fig. 1—Although Consolidated primer 
tube assembler is a special-purpose war 
production machine, “cleanlining” has 
been carefully considered in design 
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rial after which the seating of the cap 
is completed. It is then locked in posi- 
tion by indenting the walls of the tube 
against the threads, commonly called 
staking. 

Before applying the cap the level of 
the powder is inspected to insure that 
the correct amount has been deposited 
in the tube. After the cap has been ap- 
plied to the tube it must be checked as 
to its proper position before it is finally 
locked. The height of the tube must 
also be checked since this must be main- 
tained at a fixed dimension with respect 
to the operating stations. 

In view of the careful attention re- 
quired throughout the assembling op- 
eration it was formerly carried out man- 
ually. This was a slow laborious op- 


DEVELOPED to perform a 
series of specific operations on 
an ordnance component, the 
machine discussed in_ this 
article combines the functions 
of a skilled manual worker 
with the watchful eye of an 
inspector. Though a _ special 
machine, it has been designed 
with the exacting thorough- 
ness of standard equipment 


eration requiring an elaborate set of 
tools. Furthermore, the operation was 
subject to weaknesses of the human ele- 
ment. 

In the development of the machine, 
the problem confronting the designer 
was not merely a matter of converting 
manual motions into mechanical move- 
ments. It also involved the embodiment 
of the watchful eye and sensitive manip- 
ulations of a skilled operator. Safety 
was another factor in view of the han- 
dling of explosives. There was also a 
matter of appearance from a sales view- 
point. Thus, while the machine was a 
special project it nevertheless was de- 
signed with the exacting thoroughness 
of a standard machine. 

General characteristics of the ma- 
chine are shown in Fig. 1, and in the 
front elevation, Fig. 2. A major prob- 
lem.was to determine the most suitable 
style of machine for this operation and 
for the conditions under which the ma- 
chine was to be used. In view of this 
all types of machines performing sim- 
ilar operations were carefully reviewed. 

The continuous motion machine was 
adopted. In this type the operating 
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Fig. 2—Front elevation in part section shows princip a ieee 4 mais 


machine, including rotating work table, operating-sta 
drive from variable-speed reducer 
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gations travel with the work while performing their tunc- 
»» This produces a smoother action, particularly as it 
x to the work. It simplifies the design of the ma- 
se and obviates the necessity of compensating for 
tions which result from the starting and stopping of 
Snittent machines. 
Machine comprises three major elements, the rotating 
Liable, the operating-station head and the main drive, 
9, Each is more or less a self-contained unit con- 
ily arranged for adjustments or repairs independ- 
y of the other units. 
iame is an all-welded steel structure comprising a box- 
thase and channel-shape side columns. The tops of 
 slumns are rigidly braced by a cast iron bracket 
ich also functions as a base for the motor and speed 


} Close-up view of operating stations shows work-holding collets, 
P be height detectors at left and extraction station at right 


wters. The base is provided with a plate steel floor 
Med in place. 
Welded frame construction offers a number of advan- 
It provides lasting rigidity, since there are no 
and nuts to loosen. It simplifies construction by 
eng machining and assembling time. Furthermore, 
» ons as a guard, thereby practically eliminating 
_ ity of additional guards. It also carries out the 
» iM streamlining. Doors can be conveniently ar- 
; a for attention to enclosed mechanism without 
ling the frame or disturbing the effect of stream- 
™ 
*xtending centrally upward from the base floor to the 
a bracket is a heavy stationary shaft or post. This 
© 38 properly aligned and then secured in place. 
» sututes the precision machined member of the 
and supports the operative elements of the ma- 
thin nly, any irregularities of the welded 
wisi n are not transmitted to the mechanism. Here 
's evidence of simplification by reducing machining 
‘ssembling operations. 
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Work table is an assembled member consisting of an 
upper and lower disk spaced apart by a cylindrical shell, 
Fig. 2. Suitably fitted to the lower disk is a heavy duty 
rauial-thrust roller bearing. This bearing is supported by 
a sleeve mounted on the stationary shaft and seated on 
tle shaft retaining flange. The upper disk is counter- 
bored to receive a similar bearing. 

Table is rotated at a speed of two to three revolutions 
per minute by a two-strand roller chain meshing with a 
double sprocket secured to the lower disk. The chain is 
driven from a speed reducer which in turn is driven from 
another speed reducer located on the opposite side of the 
base. The latter is driven by a vertical shaft extending 
down from the main drive overhead. 

\\ork-holding collets or chucks are equally spaced 
around the outer edge of the table as 
shown in Fig. 3. The opening and closing 
mechanism extends below the upper sur- 
face of the table, but is fully exposed for 
adjusting purposes. A collet is opened by 
a cam-actuated system of levers, Fig. 2, 
and closed by a compression spring. This, 
of course, occurs at timed periods of op- 
eration. Since the top of the primer tube 
must be maintained at a specified dimen- 
sion from the surface of the table an ad- 
justing means is provided to raise or lower 
the tube. This consists of spacers within 
the collet body and a screw threaded into 
the body and bearing against the spacers. 
The spacers provide the adjustment re- 
quired in changing from one tube size to 
another while the screw furnishes the fine 
adjustment necessary in setting-up. 


Operating Head Is Unique 


The operating-station head, which is 
unique in design and performance, is a 
machine in itself, mounted for precision 
oscillatory movement. It contains opera- 
tive stations which carry out their func- 
tions during the movement of the head. In 
designing this member the first thought concerned the 
frame. Again the all-welded construction was adopted. 
As indicated in Figs. 1 and 2, the frame is substantially 
a box with front and rear faces provided with suitable 
openings. The top and bottom faces are joined by a 
cylindrical wall. Radial-thrust roller bearings are suit- 
ably mounted to the upper and lower end of the cylin- 
drical wall. The lower bearing seats against a split-set 
collar rigidly clamped to the stationary shaft. A similar 
set collar is mounted above the upper roller bearing. 
Thus the head is freely supported in vertical alignment 
and provided with suitable thrust bearings in either 
direction. 

Head is oscillated by a lever secured to a vertical shaft 
located on the left-hand side of the machine. The shaft 
is rocked by a slotted plate cam, operating within the 
base. The lever is provided with an adjustable feature 
whereby slight changes in relationship between the head 
and the cam can be made. The cam is designed to 
cause the head to oscillate through a number of degrees 
greater than would be required for the exact spacing of 
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the work-holding collets. This was done to bring about a 
smooth change in direction. In a cycle of operations a 
starting point is selected. At this point the head is swing- 
ing forward. At the: completion of operations the head 
continues for a few degrees. The direction is then 
changed and the head returns for the next cycle. In do- 
ing this it passes a few degrees beyond the starting point 
and then returns to the starting point. In this manner the 
machine can be accurately timed. 


Mechanisms Within the Head 


Within the head are the mechanisms for inserting or 
partially threading the cap to the tube; the cap-tightening 
device for completion of the inserting operation; the stak- 
ing element; and the discharge station where the com- 
pleted primer tube is withdrawn from the collet and de- 
posited on the discharge conveyer. While full descrip- 
tions of these various mechanisms are not given it will be 
understood that the motions involve rotation and raising 
and lowering. 

A main camshaft extending through the frame of the 
head is driven by a roller chain from a speed reducer 
mounted on the top of the frame and consequently mov- 
able with the frame. The speed reducer is driven by a 
roller chain from an idler supported by the stationary 
shaft. Revolving elements are driven by a roller chain 
from an idler sprocket secured to the same shaft as the 
reducer idler. 

Main drive of the machine is designed for either indi- 
vidual motor or lineshaft operation. The source of power 
is connected to a variable-speed reducer which drives a 
clutch at top left of Fig. 2, through a double-strand V- 










Fig. 4—Rear view shows cap supply hopper at right, final 
detector at left, and discharge conveyor at lower left 
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belt. The clutch is direct-coupled to a Speed reduce 
which in turn drives a vertical shaft extending downway 
into the base of the machine to drive a similar Teducer 


































already referred to, which drives the table. 

Clutch is engaged and disengaged by the hand lever hb 
cated at the right of the machine as shown in Figs. | ani 
3. As a safety measure to stop the machine quickly, ; 
horizontal bar extends across the front of the machit 
This bar is connected to the clutch for disengagemer 
only. After the machine has been stopped by pressing d 
against the bar the hand lever is required to restart j 
Thus when quick action is needed no lost time elapsesj 
reaching for the hand lever since the clutch can be au: 
tuated by pressing the bar at any point throughout js 
length. 


LAST! 

by d | 
duminum | 
aircraft cor 
ond is app 

The machine is fed manually, the primer tubes being in the illus 
inserted within the collets passing by the attendant, sf tions joine 
shown in Fig. 3. From then on the tube is under th Chrysler i 
close inspection of the mechanical detectors. These ar Navy and 
of the type common in other automatic machines, pw- joints are 
ticularly those used in the packaging industry. For tlk 
most part they are shown in Figs. 3 and 4. Referring t 
Fig. 3, the detectors are located at the left of the m- 
chine. The first one is the tube height detector. If the 
tube passes under the finger the detector remains it- 
active. However, if the tube is too high it will contac pot is 
the finger and immediately stop the machine. strength ut 

Second detector inspects the level of the powder. It structed it 
comprises a rod adapted to enter the tube. If the levd tigidity, gr 
of the powder is too high or too low, operation of seni-§ tesistance 
tive mechanism is initiated, disengaging the clutch to§ ventional : 
stop the machine. 

A third detector is used to stop the machine in th 
event an empty collet passes under the cap-inserting 
tion. This is done to avoid dropping caps into the m 
chine, which would happen if there were no tube® 
position to receive it. 

Final detector is shown in Fig. 4, toward the left of the 
machine. In instances where a cap has not been faly 
driven into the tube it will be too high to pass under the 
detector finger. Thus mechanism will be set into mole 
to stop the machine. 


Mechanical Detectors Inspect Parts 


ond may b 
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Recent te 
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Guards Against Accident 







This complete detection system guards against any > 
sible accident or faulty assembling. The performante® 
outstanding and has led to the remark of one observe: 
“The machine does everything but talk.” “ 

Also shown in Fig. 4 is the cap sorter which receives! 
mass of caps in the supply hopper and discharges , 
in proper position over a primer tube. In some MBS” 
the caps are fed to the delivery chute by hand in @ 
to avoid explosions liable to follow during the 
in the sorting wheel. 

An ingenious discharge mechanism was develo 
remove the completed tube from the collet. : 
shown on the right-hand side of Fig. 3. A ve oll 
ing chuck grips the tube and draws it out of the : 

(Concluded on Page 224) : 
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LASTIC welding of metals and nonmetallic materials 

by a process known as Cycleweld produces joints for 
duminum alloy, wood or rubber especially advantageous in 
aircraft construction. A specially prepared cement is utilized 
md is applied to the joint members by brush, spray or tape. 
In the illustrations below are shown aluminum aircraft sec- 
‘Mtions joined by this method which has been developed by 


Chrysler in cooperation with the Army, 
Navy and Goodyear Tire and Rubber Co. 
‘B joints are superior to riveted construction 
and may be applied wherever it is possible 
fo assemble parts with heat and pressure. 

Recent tests show ultimate shear strength 
twice that of riveted construction, while im- 
| pact is many times greater and creep 
stength 50 per cent more. Stabilizers con- 
stuced in this way possess improved 
tigidity, greater strength and higher fatigue 
resistance than those fabricated by con- 
ventional methods. 








Testing accessories before they 
are completely installed involves the use 
of special portable equipment which is 
often laborious and time consuming. Typ- 
ical of equipment to facilitate such work 
is a testing unit for hydraulic systems, 
developed at Curtiss-Wright for use with 
military aircraft. The heart of the unit, 
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the field for 





| 


shown at right, is an adapter which per- 
mits the use of a standard flange-and- 
foot electric motor and a standard Wright 
engine accessory drive gear. Speed of 
the motors is selected so that accessories 
may be driven at suitable test speeds. 
This operation was formerly done with 
hand pumps, requiring about four hours 
compared with 30 minutes. 


Spacers of synthetic material which 
has low heat conductivity as well as low 
moisture absorption facilitates construc- 
tion of prefabricated metal enclosures 
for low-temperature applications. Ob- 
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| 
viating wood furring and all metal-to- | 
metal contact between inside and out- | 
side walls, these ‘pencil’ spacers have ] HII Ie 
been developed by Lindsay and Lindsay hee Ih i} | is ] 
as shown in the illustrations, above and f If a 
right, for a marine refrigerator. Similar 
construction, however would be useful 
for any insulated space, allowing a full | Wh | 
unbroken zone of insulation between the | | 
inner and outer walls for increased b= =4][b~s2====5===5| | 
efficiency. Ht ) FF mayation 

Shell consists of double, light-steel 

walls of prefabricated panel-type con- \ | iiaitihiie aacialas Hi 
struction which achieves high strength- ron ee ere | 
weight ratios by stressing under tension 
the panel sheets between the framing 
members. Spacers are tubular with ends 
tapped for fastening bolts as shown in 
the detail drawing. Phenolic plastics are 
utilized for the spacers and are placed 
between adjoining framing members as SE 8 inte 
shown. 


e) 


UTSIDE WALL 
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WA) HORTAGE of alloying ele- 
;) ments for steel and short- 
ages in nonferrous metals 
lave brought sharply to the 
fre the problem of conserva- 
‘tion and substitution of engi- 
neering alloys. The design en- 
gineer is faced with the neces- 
sity of specifying a new mate- 
ial in place of an old one 
which experience has proved 
teasonably adequate for a 
‘gven purpose. He needs to 
mike the substitution as 
‘pomptly as possible, but he 
“must have such general information, or make such specific 
“sts, as will afford satisfactory evidence of adequacy. 
In such a case the engineer has to rely on the metal- 
“Mngist and the testing engineer for figures, but he still 
has the responsibility of interpreting the figures and mak- 
“ig the final decision. All three may tend to be over- 
/M@servative and some engineering improvements have 


Tensile Strength. Lb per Sq In 


Dt 
sr 





Proper evaluation of materials in the 
light of recent developments and present- 
day limitations on alloys is a necessity for 
design engineers. This article, Part | of a 
series abstracted from a War Metallurgy 
Committee report prepared at the request 
of WPB, clearly and concisely interprets 
the most recent information available. The 
series constitutes an excellent guide in 

selection and substitution of materials 


‘en 





when the engineer, in desperation, tried materials 

the metallurgist would not recommend on the basis 
his usual methods of evaluation. 

8 appreciated that in many cases knowledge is still 

Gul and the proper tests still too undeveloped to al- 

Precise solution of all problems, so that evaluation 

interpretation often become matters of personal 
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Part I—Physicals vs. Chemical Analysis 


By H. W. Gillett 


War Metallurgy Committee 


on. Per Cent 


longat 


Fig. 1—Scatter bands for tensile properties of SAE 3130 


opinion. Expression of personal opinion can be convinc- 
ing if adequate basis is advanced and, in any case, can 
be usefully thought-provoking. It has been said “It is 
worth quite a bit to know how much one does not know.” 

Materials unquestionably have been used for which 
adequate and less expensive equivalents can be found by 
proper testing and evaluation. In war or in peace the 
aim should be to use each material and each alloying ele- 
ment where it will best serve the engineering necessities. 
Such use is true conservation. Refraining from use of 
alloy where refraining leads to an unserviceable product, 
is waste, just as much as it is waste in war to put in more 
alloy, or in peace more expensive alloy, than is required 
to make the product serviceable. 

As intensive work as is being done to eliminate un- 
needed alloys is being done to develop new alloys with 
hitherto unobtainable properties, even though the alloy 
requirements turn out to be high, and even for scarce and 
expensive elements. This is in order to make possible the 
designing of new instruments of warfare and the intro- 
duction of revolutionary economies in peacetime applica- 
tions. Many such designs are stymied for lack of ma- 
terial that will have the properties the designer knows 
must be had before his brain-child can exist in concrete 
form. 

The design engineer meets his most difficult problems 
as to choice of materials when he is designing for strength 
in large sections. It is for such strength that alloy steels 
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are needed and it is with alloy steels that the path toward 
conservation and substitution is not as clear as with other 
materials. The relation of chemical composition to the 
properties of large, heat-treated steel sections is there- 
fore receiving much attention. 

Specification of cast iron and cast steel by chemical 
composition has long been outmoded. Cast iron is sensi- 
tive to the rate of cooling, which of course varies with the 
size of the section cast, so the same composition gives dif- 
ferent properties in different sizes. Hence it is necessary 
to evaluate and specify cast iron by its mechanical proper- 
ties, as tested on specimens representative of the size of 


section being cast. 

Cast steel is notably affected as to toughness by the 
size and distribution of nonmetallic inclusions, which an 
governed—not by the chemical composition as Ordinarily 
determined—but by small additions of control elemens 
such as aluminum or titanium, put in just as the metal j 
ready to pour. Few specifications limit the cCompositig: 
of cast steel; only the properties are specified, 

Armor, whether cast or wrought, is specified and eyy). 
uated on the basis of ballistic tests; the chemical Comp. 
sition may be anything, as long as the tests can be met 

In these cases, unnecessary restrictions upon chemic,| 





Fig. 2—Right—Scatter bands for 
SAE 6130 show wide range of 
physical properties 
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composition are avoided, but 
unnecessary restrictions upo 
the chemical composition o 
wrought steels to be heat tres. 
ed are still imposed. This i 
a remnant of the system o 
nomenclature in which ally 
steels were known by their 2: 
loying elements, eg. a 4 
“chromium-vanadium” steel, « 
by a S.A.E. number which de 
noted a_ particular range 
chemical composition. Thi 
same practice persists in the 
nomenclature of the N.E. ste’ 
which have been developed # 
substitutes for S.A.E. steels 
In the case of low-carbon 
mild-alloy steels that are to be 
used without quenching ant 
tempering, it is well reco 
that the enhanced strength cot 
ferred by the use of alloys sf 
be obtained by a variely ® 
combinations of small amout 
of different elements. The La 
Production Board recogniZt? 


1600", this and brought about the om* 
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sion of those compositions th! 
required too liberal use : 
scarce elements, by refusing ® 
allocate all the necessary alloys 








Macutne Desicn—December, 196 








, ROCKWELL C 





HARDNESS 


The Navy, 
place of its 


“The Tensi] 
Censamer, Pr 
wt Metals, ss 


1in size 
rties 


d, but 
upon 
ion of 
t treat: 
This is 
em of 
eir al- 
as a 
eel, or 
ch de 
ge of 
This 
in the 
_ steels 
ped a 
els 
ar bon, 
- to be 
g and 
th cot 
ys cal 
ety of 
mounts 
e Wa 


guint 


EQuiv, HARONESS 
AT CENTER OF ROUNDS 
OF DIA, SHOWN 


The Navy, for example, had to accept other steels in 
pace of its well-tried manganese-vanadium steel, in view 
if the shortage of vanadium. 

Tastes I and II show what a variety of compositions 
lave been used commercially to obtain the required 50,- 
0 or 55,000 pounds per square inch yield strength, and 
iso bring out the fact that phosphorus, in amounts not 
pmissible in steels of higher carbon content and barred 
ly steel specifications in general, is a useful alloying ele- 
nent in these low-carbon steels. 

_ Lacy and Gensamer! studied the strengthening of car- 
unless iron upon alloying it with various elements to 
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Ma... Tensile Properties of Alloyed Ferrites”—Lacy, C. E., and M. 


tr Metals Preprint No. 15 for Oct. 1948, meeting American Society 
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Fig. 4—End-quench hardenability curves for four steels 


simulate the alloyed matrix in which the carbides of these 
non-heat-treated steels are embedded. The plastic de- 
formations, i.e., the stress-strain diagrams of the tensile 
test, could be made identical. The authors say “It makes 
no difference whether a curve is obtained by using X per 
cent of element A or Y per cent of element B; if the cor- 
rect amount of alloying element is used, the flow curves 
will coincide.” That is, chemical composition can be 
widely varied with identical mechanical results. 
Chemical composition counts in steels for corrosion-re- 
sistant service, because corrosion is a chemical attack. It 
counts indirectly in certain types of steels for wear-re- 
sistant service, because some alloying elements help to 


TABLE I 


Representative Compositions and Corresponding Properties of Low-Alloy Steels for Riveted Structures 


Some Can Be Welded With Suitable Preheating and Stress-Relief Annealing. Usual Requirements, 55,000 Min. Yield, 20% Elong. in 2-in., 


Up to l-in. Plate. Longitudinal Specimens. 


As-rolled - to 


34-in. Plate Unless Noted.) 
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TABLE II 


Compositions and Properties of Low-Alloy Steels for Welding Without Preheating or Annealing 





(Usual requirements, 50,000 min. yield, 21% Elong. in 8 in. up to 1-in. plate, longitudinal specimens. As-rolled }4- to %{-in. plate , 
unless noted.) Or J-in, og 
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2Cu content when Cu is desired. 
For heavy sections, .25% Mo for light sections. 

Atmospheric corrosion resistance greater than for Cu-bearing steel is claimed for steels 4-11. 

4C content slightly above the usual level for this class, due to tine grain conferred by V. Manufacturers allow .18 C max. 
¢Semi-killed steel. 





























produce specially wear-resistant particles (carbides) of In the usual, heat-treatable, constructional steels, whos F, 
different mechanical properties than those in nonalloyed utility depends primarily on mechanical properties ¢ he 
steel. It counts in the extremely highly alloyed steels strength and toughness, those properties are essential) 
used for the most severe high-temperature service, be- conferred only in an indirect way by alloying elemas§ | 
cause as yet too little is known about the structure re- Great differences in hardenability used to exist amo aan | 
quired for best performance in such service to describe supposedly duplicate heats of S.A.E. steels, falling withi po - 
it in any other way. Yet, both in the special wear-resist- the specified ranges of chemical composition. Wha a e 
ing and the heat-resisting steels there is a considerable these differences were not compensated for by variatiou aa om 
degree of replaceability of one element by another. in tempering, but instead all the different heats were pit he : ‘ae 
A clear case of identity of performance, concurrent through exactly the same quenching and tempering ted a al 
with identity of structure but unaffected by difference in ment, the resultant properties showed much scatter. oo 
chemical composition, is met in high-speed tool steel, 
where molybdenum can be substituted for part or all of Fig, 8 ~Beesens berdenabiltty ssualiy obtemdttal 
ae SS ag Ail coma yon within the NE 8744 range of chemical composition : Concern 
: : : ; shown by dashed line. Hatched area indicates ran¢® years, whe 
highly varying amounts of these two elements, yet satis- of scatter commonly met. Lowest solid line shows 1M scatter on 






factory tools are produced. actual hardenability of one heat that was expected fo fall 
within the hatched area 


of this scat 
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Fig. 6—Curves for high and low-hardenability 
heats of manganese-chromium-molybdenum steel 





sometimes a fine-grained steel. Difference in grain size 
affects the hardenability and resultant mechanical proper- 
ties, as shown in Fig. 3, after Schane*. To avoid this 


























































TasLeE III illustrates the spread in composition and 





mons ' 

uf properties of several heats of four common heat-treatable ao 

vithin variation it became necessary to supplement the S.A.E. 

»_™ gades of carbon and alloy steels. These were all heat wm ea ; a ; 

When é' : composition range specification with a grain size require- 

._& treated in one-half inch bars to approximately the same ee ; ; 7 . 

ations / oa ee : ment, since grain size (i.e., grain coarsening propensity ) 

ff tensile strength. The similarity of properties is evident— ; ; ; , 

epi dj ; is an attribute of a particular heat, for it depends on the 

treat the spread in properties from heat to heat in any one ‘ nie 

ae Eaten His aia grain control addition (a few hundredths of a per cent of 
° — aluminum, titanium, zirconium, vanadium, etc.) which 

has to be made at exactly the stage when the melt is in 
- rain Size Is Attribute of Heat condition to respond to it. Chemical analysis of the steel 
a Ee ae a a for the addition element does not tell whether the addi- 


tion was effective; grain-coarsening tests are required. 

As experience was gained in the production of fine- 
grained steels and data were accumulated on their hard- 
enability, it appeared that the fine-grained steels were 
shallow-hardening and that to secure deep hardening the 


range years, when Janitsky* summarized, in Figs. 1 and 2, the 
st scatter on SAE $180 and 6130 as then produced. Part 
to fl of this scatter was doubtless due to variations in finishing 

practice which produced, sometimes a coarse-grained, 


*Janitsky, E. J—“Correlating Test Data on Heat-treated Chromium i ; av i é 

2 f at-trez r ontent of alloying elements would have to be increased 
Vanadium’ S.A.E. Journal, Vol. 22, 1928. Pages 55-64. ‘“‘New Physical . - ying : . ‘ 
page S.A.E, Journal, Vol. 29, 1931, Pages 480-481. to compensate. However, this early generalization Jater 


*Sehane J—“Effects of Grain Size on Pro Wi 
in > perties and Structure ss . . : ats . > m 
of Steel” Rae A.S.M., Vol. 22, 1989, Pages 1048-1050. proved incorrect because, in the utilization of some com 

















TABLE III 
Spread in Properties of Four Common Heat-Treatable Steels 
Stee! ana Analyses —— Yield Tensile Reduction Hardness 
Steed Heat Strength, Strength, Elong. of Area Rockwell 
No. Cc Mn P Ss Si Ni Cr Mo (p.s.i.) (p.s.i.) (%) (%) e 
_—__... 
ST 1 | 
N F1' 43 | 79 026 031 27 «(| 182,000 202,000 14.0 51.1 43 Water quenched 
= a = Es (eS (setae: me —_—-— as ae Umeha — from 1500°F., 
es 44 | 81 021 | .029 | .21 177,000 197,000 14.5 50.3 41 tempered 700°F. 
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—— tempered 800°F. 
43 68 = 029 | .23 x 87 | .19 200,000 | 219,000 13.5 53.3 41 
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: .022 | .24 _ .97 - 173,000 185,900 14.5 58.8 41 
a = Oil quenched 


.020 .032 | .23 a .98 na 178,000 192,500 14.5 58.6 41 from 1550°F., 
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TABLE IV 


Effect of Addition Agents on Hardenability 


quench hardenability tests, 
While hardenability May ordi. 
narily be roughly evaluated by 











calculation from a complete chem- 























































Oil Oannth ical analysis, ¢ 
il Quenching ases : 
Composition Addition to 50 RC h oer are cropping 
(with or at Center up where serious discrepancies 
Steel Cc Mn Si Mo Ni Cr without) (inch) f d 
are found between calculated and 
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1341 s i AF 
— — on : 7 sity oe irect reat de. 
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38 .90 40 08 20 .20 Without 1 b ] 
N.E. 9440 : SE A ut also for carbon steel. Jame. 
43 1.20 .60 15 40 4 : 
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plex grain-control addition alloys, it was noted that some- 
times a fine-grained steel had high hardenability. For 
example, fine-grained steels with and without the use of 
one of these complex addition agents were recently ex- 
amined and, by means of hardenability tests, the section 
noted in which hardening to 50 C rockwell was attained 
at the center. The results‘ shown in TaBue IV. 

Part of the hardenability of the NE steels for which 
curves are shown in Fig. 4 was obtained by a special ad- 
dition agent. Obviously, whether the heat is at the high 
or low end of the specified composition, and whether 
these addition agents are used or not, make a great dif- 
ference. Moreover, if the steel is not at the correct con- 
dition when the addition is made, thé addition may be in- 
operative. The hardenability may vary with the indi- 
vidual heat. For example, Roush® shows Fig. 5 for a 
series of NE 8744 steels which not only showed scatter 
within the hatched band, for individual heats, but one 
heat fell away below the ordinarily expected range of 
scatter. Data are plotted from standard Jominy end- 
~ 4 “Special Alloy Addition Agents, Amer. Iron and Steel Inst.”, Steel, 
March 15, 1948, Pages 94-95, 117-120. 

3“N.E. Steel Handbook and Selector’, 1948, published by Steel. 

6 Jameson, A. S.—‘Plain Carbon Replaces Alloy Steels”, Iron Age, 
May 15, 1948, Pages 59 


-65. 
™From “Intensifying of NE-9422 Steel”, Iron Age, Aug. 19, 1948, 
Pages 50-51. 


Fig. 7—Jominy hardenability curves for NE 9422 
and NE 94T22 grainal-treated steel, quenched at 
1550 degrees Fahr. 
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1045. The average hardenabilit 
occurred in 29 heats and come. 
sponded to complete hardening by water quenching in 4. 
inch diameter. The most hardenable would quench 
through a slightly larger diameter, but there were fou 
heats that would not harden clear through in 44-inch 
diameter. 

Fig. 6 shows hardenability curves for high and lov. 
hardenability heats of manganese chromium-molybdenum 
steel. The dotted curve at the right shows that, in a4 
inch section, water instead of oil quenching brought 
the surface hardness of the low hardenability heat, but it 
center was still soft. 

This difference in hardenability between different heats 
points out that hardenability needs to be determined for 
each heat and not be assumed on the basis of chemical: 
composition. 

Ultimately all steel mills may develop rapid methods of 
hardenability testing that will evaluate the behavior of 
the steel while it is still molten, so that corrections ca 
be made while there is still opportunity to do something 
about it. When that day comes, steel of precisely co- 
trolled hardenability will be assured, just as steel of com 
trolled grain-coarsening propensity is now obtained with 
scarcely a miss. 

If one compares hardenability data for SAE $140 and 
NE 8339, 9440, and 9640 as in Fig. 4, it is seen that, for 
the particular heats tested, and on the criterion that 50 
C rockwell denotes sufficiently com- 
plete hardenability, the 8339 and 
9440 steels will water-quench to that 
center hardness in about 2%-inch and 
2%-inch diameter, respectively, 314) 
and 9640 in 1%-inch diameter. Wher 
oil-quenched in 2-inch diameter bars, 
a ring will quench fully in all fou, 
but the center core will be about 
C rockwell in 8339 and 9440, and 
only about 40 C rockwell in 3140 ant 
9640, and the soft core will be langet 
in the latter two. Thus, if 31d) 5 
adequate in oil-quenched, g-inch d 
ameter section for a given use, ay ° 
the other three should be adequate 

The intensifying action of su ; 
hardenability agents is brought ‘ 
in Fig. 4 and likewise in Fig. 1. * 
9422 is a low-carbon steel, w! 
per cent carbon, 1.03 per cent ma 

(Continued on Page 226) 
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Nameplates Are Taboo! 


nt By John W. Greve 


me: ATA plates, instruction plates and nameplates should be 
%. selected with care. Because there is a large variety 
nch of materials and processes available, each particularly 
our | suited to specific types of application, evaluation of plates with 
nch | respect to suitability and cost is indeed worth while. Also pro- 
visions for best locations in keeping with the desired purpose 
ow & of each plate should be incorporated in the original design to 
um | avoid the appearance of an afterthought. All types should be 
14 & legible for the life of the machine. Plates of quality have a 
up & distinct prestige value. 
its Instruction plates for control knobs, pushbuttons, dials, 
change gears, etc., are frequently read while a machine is op- 
eats § erating. One of the group shown in Fig. 1 and the plate shown 
for # in Fig. 2 are typical. In use, lighting is often below normal; 
ical § therefore visibility should be considered. 

Data plates such as shown in Fig. 3 need not have the 
sof § ‘quick visibility” of instruction plates because they are read 
of § only occasionally to check rating or model number when order- 
can § ing replacement parts, or for the manufacturer’s name and 
hing § address. Some instruction plates, such as diagrams (Fig. 4), 
cot- §f lubrication instructions (Fig. 5), etc., also are referred to only 
cot: occasionally. Considerations ap- 
with § plying to data plates apply to such 

plates except the latter should be 
an displayed more prominently. WIPER, WINDSHIELD 
for § The term “nameplate”, as such, 
t ) fis testricted to a plate used as a 
com HF tademark or advertisement for 
and the machine builder. Commonly, 
that § al types of plates have been 
and known as nameplates but this 
314 ff should not be done as long as 
Vet  pesent WPB restrictions on the 
bas, Jf \se of materials are in effect. If, 
fout, ‘or instance, a data plate were or- 
dered by the purchasing depart- 





Fig. 1 — Above — Typical 
group of quality nameplates 
of embossed type; some are 
ON i. AUTION FAST inlaid with vitreous enamels. 


WIPER ON DRY GLASS One is an instruction plate 





for a refrigerator 


— IN EMERGENCY — 


CIRCUIT BREAKER F 
MAY BE HELD 
+ MANUALLY IN “ON” F 


POSITION Fig. 2—Plate embodies in- 


OFF THE MARQUETTE METAL SLOW structions for control circuit. 
PRODUCTS CO. Manufacturer's name is in- 


Ce Tn ©.S. 6. cluded, obviating a separate 
data plate or nameplate 
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and onions a nameplate, restricted 
jand materials would be refused. The line of demarkation be- 1. Metal 
age Ween nameplates and data plates is a fine one and de- a. Brass e. Zinc 
. ‘ es Principally upon the purpose of the plate and prom- b. Bronze f. sir , 

i mi with which the company name is displayed. c. Copper . a _ 
ny own in Fig. 1 is a group of plates. Generally they <. Mesto aie 
at we nameplates of the trademark type for which mate- 2. Enamel 
, ot Bg Present are highly restricted. One plate in the 3. Glass 
os Ho instruction plate, shows how effectively such 4, Photographic transfers 
8 may serve the purpose of a nameplate. 5. Plastic 

tes—whether nameplates, data plates, instruction a. Laminated sheet—phenolic 
oa s, ete—may be classified broadly with respect to the b. Molded—thermosetting 
which they are produced. The most com- 6. Decalcomania transfers 


Metal plates may be etched, lithographed, embossed, 
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engraved or, for the nonferrous group, cast. Engraving, the former Steel Recovery corporation. Monel is 1 
being an expensive process, is generally applied only For other types of plates, restrictions are not as severe as can be : 
where unusual accuracy is required. Metal for all types Brass and bronze because of tin content are not, how. Joys, howe’ 
of plates is highly restricted. None of the metals tabu- ever, being used. Copper also is highly restricted—mjj. i postwar 
lated may be used for nameplates except steel and stain- tary exemptions listed in order M-9-c allows use for ip. J sieel is 0 
less—and these only for orders approved by WPB. In struction and data plates of wrought material of a Gage HB cating or p 
the case of stainless, it may be used only for “Army-Navy- of 1/32-inch or less (for use in aircraft and on boar!  gyerash d 
Maritime orders” and must be procured through the sur- ship). Instruction and data plates from cast material 9) = too suc 
plus Inventory Branch, Iron and Steel Division of the a gage of 3/32-inch or less for use on board ship but fj dvomium, 1 
War Production Board which has assumed the duties of only if and to the extent specified by the specifications quering and 
other than performance specifications, of the governmental ff fed types, 
agency acquiring the plate.” ind also pro 
Use of aluminum is permitted when a less scarce ma Any of t 
MALLOF LPR MALLORY 5 CO. INE] Y terial is not practicable. Order M-1-i permits use fo; Bip changed « 
ALLOR “data and instruction plates, provided that the thickness ff yd demand. 

| AUTOMATIC RECTIFIER BATTERY CHARGER does not exceed .035-inch and the plate is no larger than § Postwar d 


el ee required to present the essential data and instructions’. 
WENN AC VOLTS, FUSE AC LINE FOR AMPS Included are dials, scales and panels for mechanical and 


as 2 OCs MEE PHASE electrical instruments. 


Sills s BATTERIES Zinc may be used in the manufacture of data and in- 
ne eens . struction plates in compliance with order M-11-b: “Under 


GM CELLS NICKEL-IRON BATTERIES a specific contract or subcontract covering the manufac 
NORMAL CHARGER CAPACITY [MMM AMPERE HOURS ture of any product, or any component to be physically 
CHARGER NORMAL RATING [RM = AMPERES incorporated into such product, produced by or for the 
2 HOUR OVERLOAD CAPACITY (9 §=AMPERES account of the Army or Navy of the United States, the 
erat MANUFACTURED BY Fone 439 United States Maritime Commission, or the War Ship- 
P. R. MALLORY & CO., INC. 198" ping Administration to the extent required by specifica 
ee, So OSA. PATS. PENDING tions, applicable to the contract, subcontract or purchase 

order.” 
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Fig. 3—Above—General form : . 
of data plate on which in- [ 7. ; Fig. 5—Lubr 


formation for specific unit | 
may be stamped | 
i | | decorative n: 
a tically no lit 
| design of di 
dom to crea 


| embossing d 
/, “\__ AIR TANK DRAIN VALVE Snot practic 
RADIATOR DRAIN HANDLE ln quantities 
VALVES RADIATOR AND CLUTCH HOUSING considered 
DRAIN VALVE HANDLE however, are 
Embossed 
~. ment which 
mab nnn ttenny ponnnnnnd re | 4 ownership is 
) tis type an 
Consumer ap 
‘specially su 
| of 
L AiR SEPARATOR = fine |] 
DRAIN VALVE ot reproducii 
Vitreous « 
opportunities 
Bright, rich 
Fig. 4—Instruction plate of alts of a hi 
a. seit does Bone he CRANKCASE DRAIN VALVES AIR TANK DRAIN VALVES Mie as g 
hd thet tn ooh hi y AIR COMPRESSOR DRAIN VALVE \-RADIATOR AND CLUTCH HOUSING és pe 
2 ee a ee See EXPANSION TANK DRAIN VALVE DRAIN VALVE te per 
needs servicing COOLING SYSTEM TO BE DRAINED AT DESIGNATED VALVES TO PREVENT enamel r 
FREEZING. UNLESS ANTI-FREEZE SOLUTION IS USED. Imprinted 
DRAIN WATER FROM AIR SYSTEM DAILY OPEN SEPARATOR DRAIN VALVE strom 
UNTIL WATER IS FORCED OUT. THEN CLOSE VALVE TIGHT. bei ent d 
PULL AIR TANK DRAIN VALVE HANDLE. UNDER RIGHT CENTER SIDE PLATFORM ible and , 
DOOR. TO OPEN VALVES TO DRAIN WATER FROM TANKS UNDER PRESSURE we subject ¢ 


) Prevent dl 
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\onel is not being used because more available mate- 
ils can be applied. The situation with respect to nickel 
iloys, however, is expected to ease during the next year 
ind postwar designs may contemplate their use. 

eel is not satisfactory unless it is protected with a 
wating OF plating. Some companies have attempted to 
dverflash data plates, but generally the plates have not 
en too successful. Conventional plating of gold, silver, 
dyomium, nickel, cadmium and copper, as well as lac- 
quering and enameling of both the low-baked and hard- 
ted types, is highly successful for protective purposes 
nd also provides decorative effects. 

Any of the regulations with respect to metals may 
le changed on short notice, being dependent upon supply 


ind demand. , 
Postwar designs need not be restricted with respect to 


THE BUCKEYE TRACTION DITCHER CO. 


LUBRICATION — INSTRUCTIONS 
WER PLANT agove 32 DEGREES FAHRENHEIT SAE 30 
BELOW 32 DEGREES FAHRENHEIT $A E 20W 
EXTREME S$ AE 10 
DRAIN AND REFILL CRANK CASE EVERY 60 HOURS 
IN EXCESSIVE DUSTY CONDITIONS DRAIN EVERY 30 HOURS 
ANTIFRICTION BEARINGS 
USE HIGH GRADE ROLLER BEARING GREASE SUCH AS USED IN AUTOMOBILE WHEEL BEARINGS 
ADD A SMALL AMOUNT EVERY SIX MONTHS 
EXCESSIVE AMOUNTS OF GREASE INCREASE FRICTION AND CAUSE HIGH TEMPERATURE 
TRANSMISSION GEARS 
USE HIGH GRADE AUTOMOBILE TRANSMISSION GREASE 
BELOW 3 NHEIT SAE 90 
ABOV R HRENHEIT S AE 160 
OPEN GEARS DRAIN. FLUSH AND REFILL EVERY SIX MONTHS 
USE A HEAVY BODIED ADHESIVE GEAR LUBRICANT THAT WILL NOT THROW OFF OR ORIP 
POWER TAKE-OFF DRIVE CHAIN 
USE SAME OIL AS USED IN ENGINE ORAIN AND REFILL EVERY SIX MONTHS 00 NOT 
CARRY OIL OVER ONE INCH ABOVE BOTTOM STRAND OF CHAIN 
SLEEVE BEARINGS 


USE GOOD GRADE PRESSURE GUN GREASE DAILY 
INDER 











USE HIGH GRADE VACUUM CYLINDER OIL. AVAILABLE AT MOST GARAGE SERVICE STATIONS 
USED ONLY IN PISTON TYPE CYLINDERS. ON CLUTCHES. CROWD BRAKE. AND STEERING BRAKES 
REQUIRES ABOUT ONE OUNCE OF OIL PER MONTH 


KEEP ALL BOLTS AND NUTS TIGHT. KEEP YOUR MACHINE CLEAN. 


fig. 5—Lubrication instruction plate carries full details 
for maintenance 


decorative nameplates as shown in Fig. 1. There is prac- 
tally no limit to the intricacy that may enter into the 
design of die-struck plates, permitting the designer free- 
dom to create a distinctive “signature”. Because special 
embossing dies are required for this type of plate, its use 
Snot practical when the number to be produced is small. 
in quantities of 300 or 400, embossed plates are usually 
msidered moderately expensive. Larger quantities, 
lowever, are economical. 

Embossed plates are especially adapted to use on equip- 
nent which is retailed to individual consumers. Pride of 
twnership is a determining factor in many purchases of 
tis type and the nameplate is an important factor in 
“nsumer appraisal. Embossed plates, however, are not 
“pecially suitable for instruction or data plates because 
if the fine lettering usually employed and the difficulty 
of reproducing them by this method. 

tteous enamel on embossed plates offers unlimited 
— for developing attractively colored plates. 
s > Fich colors used as inlays produce distinctive re- 

of a high quality. One base metal used for this pur- 
Ps is @ special bronze consisting of 90 per cent copper 
10 per cent zinc. Being resistant to corrosive attack, 
em remains bright and lustrous. 
_ "printed enamel on sheet stock is widely used for 
mtument dials, as shown in Fig. 6, effecting a highly 
a durable surface. If enameled dials or plates 
na to abuse a sheet steel base, sufficiently strong 
ent chipping, should be utilized. 


M 
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Fig. 6—Imprinted dials utilizing vitreous enamel surfaces 


Glass, either clear or translucent with printed charac- 
ters, has recently received increased attention both be- 
cause of economies in design and the possibilities for 
modern back lighting. Panels for signal lights with vari- 
ous instructions lighting up for different signal lights pro- 
duce neat, attractive and economical designs. Dials or 
scales for indicator pointers such as used on radios have 
wide possibilities for application especially where read- 
ability and easily cleaned surfaces are desired. 


Photographic Transfers Are Useful 


Photographic transfers are particularly adaptable for 
reproducing intricate wiring diagrams for instruction 
plates or other information, especially of the types that 
are not easily reproduced. Images usually are restricted 
to the black silver commonly employed. Special paper 
with photographic emulsion is laminated to a base mate- 
rial such as steel, bronze, aluminum and plastic sheeting 
to give it the necessary body required. If a transparent 
background is desired, a special primer is employed for 
laminating to a transparent base. Protection of the proc- 
essed image is obtained by dipping in a lacquer and al- 
lowing to dry at room temperature. Stability to obviate 
possible future checking of the coating is obtained by cur- 
ing for 12 hours in a drying oven at 120 to 130 degrees 
Fahr. Checking is most likely to occur when the lam- 
inated article is submitted to temperatures around 175 
degrees. Such checking results from the fact that all the 
solvents may not have been thoroughly dried out of the 
laminating and overcoating lacquers. 

A subsequent article will discuss the applications of 
plastic plates and decalcomanias with respect to recent 
developments and possibilities for these materials for dif- 
ferent classes of equipment. 

Co-operation of the following companies in supplying infor- 


mation and illustrations for this article is acknowledged. 
American Emb'em Co., Utica, N. Y. (Fig. 1); Crowe Name 


Plate & Manufacturing Co., Chicago, (Figs. 2, 3, 4, 5); East- 
man Kodak Co., Rochester, N. Y.; Fox Co., Cincinnati; Horace 
R. Whittier Co., Pequabuck, Conn. (Fig. 6). 


129 









Strip Steel—Speq | 


sretche 
gpecifie 
sheets. 






By W. F. Carter 


















Acme Steel Co., Chicago Hot- 
similar | 
to addi 
This is 

resulting from preforming the final rolling operation at a temperature whic) oe 

Fig. 1—Ears on drawn cup produces a scale or by a relatively dull, rough surface which results from : 4°! “ 
pickling operation to remove the oxide coating. Cold-rolled material is pu. pail 

duced by subjecting pickled hot-rolled steel to further rolling at a tempen.§”* 

Fig. 2—Edges for cold-rolled strip ture below the point at which scale will form. Cold-rolled materials have » sme be 
oxide free, bright finish. Pysical 

Cold-rolled steel may be selected for any one or a combination of th ati 

following reasons: To obtain a better finish and closer dimensional tole. om 

f 









ances; to obtain special tempers for higher strength, free blanking or bette 
machinability; and to obtain sections too thin to be hot rolled. Comparison 
of standard-gage tolerances for hot and cold-rolled strip is shown in Tasus 
OMMMLMLLYN - III and IV, respectively. 

Citi ihiiitiy Steel for rolling into sheet or strip may be open-hearth, bessemer, or ele 
tric furnace products under either acid or basic practice. The great bukis 
open-hearth and a rimming practice is used in the ingot molds. This produces 
a steel with a surface of high purity, relatively free from surface defects sui™ 
as “seams” and “slivers”. Special killed steels are employed when the applice 
tion requires that the material be pattern-free after a deep etch of the aus # 
section, or be free from “aging”. Aging phenomena will be discussed mar 
fully later. 


Drawing 
suitabilit 























Sheet 


Hor-RoLtep—Three classes of hot-rolled sheets carry a hot-mill oxide. 
They may be annealed or flattened by light cold rolling or roller leveling 
Commercial quality sheet is suitable for ordinary purposes where the oxide 
; is not objectionable on the finished part or does not interfere with fabricatio. 











ECAUSE light-gage, __flat- This material, in carbon ranges not exceeding .15 per cent, will withstand 
rolled steel is widely used being bent flat on itself in any direction and then being doubled flat with the 
in roll forming, brake, bend- fold in the opposite direction. Special-surface quality sheet has the same 

ing roll and__press-production bend test and physical properties but is subjected to more rigid inspection” 
methods, an evaluation of com- the mill for surface defects. Physical-quality sheet meets physical properties 
mercial grades available with re- beyond the bend test of commercial. These include tensile tests and proper 
spect to fabrication requirements ties desired in pressing or drawing into definite = / 
is particularly helpful for specifi- ings or in eliminating surface disturbances sv° 






cation of the most economical 

material for a given purpose. Although alloy steels are 
produced in sheet and strip form, this article will be hon Ste! 
confined to hot and cold-rolled carbon grades. Alloys Standard Classification by Size of Hot-Rolled Car 

are not used as abundantly and their applications, at Thickness —————_ 
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TABLE [| 



























present, are highly restricted. . ae ge 1875 .2031 250 BB Guiremen; 
Light-gage, flat-rolled products are considered as sheet oun - eo tt 0 o © re 
or strip depending upon the width, gage, finish, edge (inch) 0141 .0254 .0343 .0567 .1874 .2030 2499 thi Sin. 
and temper specified. Taste I is the American Iron and Up to 3% Sheet Sheet Strip Strip Strip Strip Bar “ d 
Steel Institute standard for hot-rolled steel, while TABLE II >8% to 6 Sheet Sheet Sheet Strip Strip ~ pe id me “4 
is standard for cold-rolled steel. Sheet and strip are a ae ao _ pe Sheet shee b ~ 
produced in either a hot or cold-rolled finish with or with- See oa = Sheet a casi Sheet Sheet Sheet Sheet “ any de 
out nonferrous coatings. >48 -. Sheet Sheet Sheet Sheet Plate Plt Fouser 
Hot-rolled material is characterized by an oxide coating ~~ eBlack plate. 
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etcher strains and fluting. This material should be 
gecified for all difficult parts fabricated from hot-rolled 


sheets. 

Hor-RoLLED PickLED—Pickled sheets are, in general, 
snilar to hot-rolled sheets except that they are subjected 
» additional operations to remove the oxide coating. 
This is usually accomplished through pickling either 
ivfore or after annealing and then flattening by light 
wd rolling or roller leveling. Hot-rolled pickled com- 
netial-quality sheet is suitable for ordinary purposes 
yhere an oxide coating is objectionable. It will meet the 
ame bend test as standard commercial quality. Pickled 
siysical-quality sheet is used when an oxide coating is 
ibjectionable and physicals other than the bend tests of 
itsolled commercial quality are required, including 
tasile tests and those required to control temper closely. 
Dawing quality is produced for use on parts where 
suitability for deep drawing is the primary requirement. 


are which 
ts from 3 
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s have an 


on of the 
mal toler 
- or better 
omparison 
in TABLES 














r, Or eleo- 
at bulk is 
; produces i 
fects sueh 
e applica i 
| the ers | 
ssed more i 


lig. 3-Specially roughened surface for a difficult draw 
job, magnification 4 diameters 














‘ich sheets are usually furnished in a dead-soft condition 
ad are subject to stretcher strains. 


Cou-RoLLeD—There are three classes of cold-rolled 
steels. Commercial quality is suitable for exposed 
ts requiring excellent surface. This quality is non- 
iting and is free from other surface disturbances if roller 
bveled immediately before use. Sheets of this quality 
vl bend flat on themselves in any direction and are 
Satisfactory for moderate drawing. Luster-surface quality 
‘produced on ground and polished cold rolls and has a 
highter finish than commercial quality. Deep-drawing 
tality is produced to meet the most severe drawing re- 
quirements including those which require a smooth sur- 
free from stretcher strains after drawing. 


Eoces—Sheet steels are produced with either mill 
8 or sheared edges. A mill edge is one resulting 


the normal rolling operation and does not conform 
‘uy definite contour. 


FOISHES—Sheet steels may be obtained with a num- 
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TABLE II 


Standard Classification by Size of Cold-Rolled Carbon Steel 





Thick 
(inch) 

Width 

(inch) Up to .0141 .0142 to .2499 -250 and Up 
Up to 12 Strip* Strip* iii 
>12 to 24 Strip* Strip" Strip* 
>12 to 24 ooo Sheet? Sheet? 
>24 to 32 een Sheet Sheet 
>32 Sheet Sheet Sheet 


1 When a particular temper as defined in ASTM A109, or a special 
edge, or special finish is specified. 

2 When no special temper, edge, or finish is specified. 

3 When the width is greater than the thickness with a maximum width 
of %-inch and a cross section area not exceeding .05 square inch, and 
the material has rolled or prepared edges, it is classified as flat wire. 


ber of coatings such as oiled, limed, galvanized, terne 
coated, and blued. 


Qua.Liry—Hot-rolled strip is produced in two classifi- 
cations, namely ordinary and special quality. Ordinary 
quality is made in all carbon ranges up to and including 
.25 per cent maximum. This strip is suitable for all 
ordinary purposes. It will bend flat on itself in any direc- 
tion in analyses up to .15 maximum carbon. In carbon 
ranges of .16 to .25 per cent carbon, strip of this quality 
will bend around a mandrel equal in diameter to the 
thickness of the specimen. 

Special-quality embodies all the grades made to meet 
special requirements such as austenitic grain size, forging 
quality, nonscalloping, and extra-deep drawing qualities. 
Nonscalloping properties are produced by processing and 
heat treatments to eliminate any marked degree of “ears” 
on the edges of drawn articles. Fig. 1 illustrates an ex- 
treme case of earing. Deep-drawing quality is usually 
a specially selected steel, subjected to extra discard and 
annealing operations to produce a material suitable for 
severe drawing operations. Forging quality is produced 
in hot-top ingot molds and is subjected to special prac- 
tices with respect to discard and surface conditioning to 
obtain a high degree of internal soundness and chemical 
homogeneity and freedom from surface defects. Special 
carburizing quality is for the manufacture of heat-treated 
parts in which a restricted austenitic grain size is required. 
Special furnace and deoxidizing practices are used to 


Fig. 4—Defective 

cup resulting from 

deeply scratched 
raw material 
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control the grain size to ranges of not less than three 
grain size numbers in sequence. 

Epcres—Hot-rolled strip is made with three types of 
edges. Mill edge strip is generally used when the part 
or fabricating operations do not require the smaller width 
variations obtainable in slit-edge strip or where the 
natural round mill edge forms a part of the finished article 
and is more desirable than the square contour of a slit 
edge. Slit-edge strip is used when the part or fabricating 
operations require accuracy of width or a square-edge 
material. Square-edge strip is produced in a limited 
range of sizes by hot-edge rolling. This is used when 
material without sharp corners is desired and mill-edge 
width variations are permissible. 


Hot-Rolled Strip 


FinisH—Hot-rolled strip is supplied in plain finish 
carrying an oxide coating or in pickled finish with or 
without coatings of oil or lime to prevent rusting and 


Fig. 5 — Left — 
Failure due to a 
seam in material 





Fig. 6—Right—Cup 
drawn from piped 
or laminated steel 





to act as a lubricant to dies and other tools. Plain hot- 
rolled is suitable for a wide variety of parts where surface 
finish is not important. It should not be used for parts 
whose fabrication involves.cold drawing as the oxide has 
an abrasive effect on tools. Pickled strip is suitable for 
drawn parts on which surface finish is not important. 


Cold-Rolled Strip 


Cold-rolled strip is manufactured in the size ranges 
shown in TaBLEII and in five temper classifications depend- 
ing on the degree of hardness and on the ductility required. 


TEMPERS—The tempers of other than “dead soft” are 
produced by varying amounts of cold rolling subsequent 
to a prior cold rolling and annealing operation. The ex- 
tent of the cold reduction varies throughout the industry 
so that the percentage of reduction for each temper can- 
not be given. In all-cases, however, the harder tempers 
are produced by larger reductions after the final anneal. 
When maximum softness is required the material is an- 
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TABLE III 


Standard Permissible Variation in the Thickness f a. 
Hot-Rolled Strip Steel No, 5 


Permissible Variation® for Given Thickness 
(inch) 












0255 0344 .0568 1180 agg NO 6 
Width to to to to os 
(inch) .0343 .0567 .1179 1874 ogg 
Up to 3% .003 003 004 005 006 
>3% to 6 ie 003 005 005 og 
>6 to 12 “4 ae 005 005 00g FINISHE 
Width Crown Tolerance} dard 
(inch) (max. in.) 
Up to 5 002 
>5 to 10 003 
>10 to 12 004 


* Thickness measurements are taken %-inch from edge of strip. Vj 
tion from specified thickness for widths given. Over or under ¢ 
variations do not include crown. 

+ Strip steel may be thicker at the center than at the edge by 
amounts shown. 


nealed in the final operation and is known as No. 5 que 
dead-soft temper. TABLE V lists the various tempers aime 
gives the approximate hardness limits and tensile strengt 
of each. 


No. 1 or hard temper is a hard cold-rolled product 
suitable for flatwork only; it is not suitable for 
manufacturing any part which requires bending 

No. 2 or half-hard temper is a moderately hard, cold- 
rolled material suitable for easy bending; it is 


oe 
capable of being bent to a 90-degree angle ne 
around a radius equal to the thickness of the r i. 

e Ne 


test piece . 
No. 3 or quarter-hard temper is a medium-soft, cold- mechanica 
rolled product suitable for forming, bending and #es imp 
easy drawing; it can be bent flat on itself peneficial 
across the grain and with the grain io a 9- fies serve 
degree angle around a radius equai to the thick- frntact fr 
ness of the test piece ilustrates 
No. 4 or soft temper is a soft, ductile cold-rolled §.. a“ 
product suitable for fairly deep drawing when 





; , . pperation. 

no sign of surface disturbance such as drawing —m 
strain is permissible; it is capable of being bent on 
flat on itself with or across the grain % 
The Ne 


No. 5 or dead-soft temper is a soft, ductile, cold-rolled 
product suitable for difficult drawing operations 
in which surface disturbances such as stretchet 
strains are not objectionable; it is capable at 
being bent flat on itself with or across the grail. 


Epces—Cold-rolled strip is ordinarily produced ¥ 
one of three types of edges. These are commonly ® 
signated as No. 2, No. 3 and No. 4. Other edges wih 
may be produced with special manufacturing pract 
are No. 1, No. 5 and No. 6. The following descript 
are those commonly given for the edges while Fig 
illustrates the approximate shape of each. 

No. 1 Edge is rolled, either round or square, af 


plied when a very uniform width is requis’ In Fig, 
and where the finish of the edge must be sul 












mooth gr 
f aver. ag 
No. 3 f 
nilished y 
ifmages, 
Muitable f¢ 

Cold-ro] 
watings s 
dlted, nic 
‘natings r 


0 a8 “ear 

able for plating ; te 
No. 2 Edge is a natural, round mill edge carried — 
through from the hot-rolled strip . bs inn 
No. 3 Edge is approximately square, produced ) ¥ Thi 
slitting ie . , bei 
No. 4 Edge is round, produced by edge rolling ** bWance 


or No. 3 edge material, and is used when Fi these irre 
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approximately round edge is desired and 

where its finish is not important 
ness of \o. 5 Edge is approximately square, produced by 
. rolling or filing after slitting to remove the 

hickness slitting burr only 

No, 6 Edge is square, produced generally by edge 
rolling square edge hot-rolled strip where the 
249 width tolerance and finish required are not as 

006 exacting as for the No. 1 edge. 


187, 


jsses—Cold-rolled strip is furnished with three 
dard types of uncoated finishes which are usually 


006 

004 
olerance} 
x. in.) 
02 


103 
104 








strip. V; 
under gj 


edge by ¢ 


No. 54 B 


Mpers al 
e strengt 


product 
able for w. 
vending Fig. 7—Failure due to piped steel 

J, cold- 
it is 
> angle 
of the 


designated as No. 1 or dull, No. 2 or commercial bright, 
ad No. 3 or best bright. 

The No. 1 finish is produced by final rolling on a 
t, cold- fuechanically or chemically roughened roll. This finish 
ing and faves improved lacquer or paint adherence and is also 
n itself fieneficial in drawing operations as the surface irregular- 
) a 9+ fies serve to carry lubricant into the dies and reduce 
e thick- intact friction between the steel and the dies. Fig. 8 
llstrates an extremely rough surface which is being 
wed successfully in a difficult cupping and drawing 
eration. Marked improvement in die life and elimina- 
mn of scoring resulted when this surface was substituted 
t the commercial finish. 

rolled J The No. 2 finish is produced by final rolling on a 
erations F™0th ground roll. It has a semigloss finish suitable 
tretcher "average requirements. 

able of § No. 3 finish is produced by final rolling on a highly 
e grail. lished roll preceded by special rolling practices in all 
ced wilg8es. It is the best quality finish obtainable and is 
nonly d@itable for electroplating without buffing. 

ges whi Cold-rolled strip is also produced with nonferrous 
- practiogatings such as galvanized, tinned, terne coated, copper 

















J-rolled 
x when 
jrawing 
ng bent 


aa 


escripth bated, nickel plated and lacquered. Any of the metallic 
lle Fig. #tngs may also be lacquered or painted. 

‘ 
, Sup Common Defects 
quired 


e suit- Ah Fig. 1 is illustrated a condition commonly referred 
° as “ears” or “scallops”. This results from directional 
arried pfretes in the stock and is characterized by the regular- 
. — high and low areas around the top edge of the 
ed a = may occur in various degrees, the case illus- 

Ing an extreme one. In drawing practice an 





No.2 Hallow. . : 

on swance in blank size is necessary to compensate for 
iregularities unless a nonscalloping material is 

nber, I 
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used. Material of this type is processed to produce uni- 
form properties in all directions relative to the uirection 
of rolling, thereby eliminating any marked degree of un- 
evenness on the top edge. It is good practice, nowever, 
to use a trim operation on all parts requiring a straight 
top edge irrespective of the type of material used. 

A defective part resulting from material containing a. 
deep scratch is illustrated in Fig. 4. Scratches may orig- 
inate at any point in the rolling, shipping or other hand- 
ling of the material, including handling into or through 
the fabricating operations. It is evident in the photo 
that the notch created by the scratch has resulted in 
rupture. 

Seams are another source of failure. These defects 
occur as small crevices or fissures extending parallel to 
the direction of rolling. They result from a “lap” formed 
in the rolling or from the opening up during the rolling 
operation of a crack or blowhole in the original ingot. 
They are frequently confused with scratches as the two 
defects may appear similar. Fig. 5 illustrates a typical 
fracture which occurred as a result of a seam on the out- 
side of a slightly bent surface. 

Another common defect results from “piped” steel as 
shown in Figs. 6 and 7. Steel containing this type of 
defect is also called “laminated” because of its Jaminar 
appearance. This condition is a result of shrinkage cav- 
ities or blowholes in the ingot which have been closed up 
in rolling without effecting a weld. The defect is usual- 
ly confined to the upper portion of the ingot and can 
be removed by shearing sufficient discard off the ingot 
during the rolling operation. Special pouring and mold 
practices may be used to eliminate or control the location 





Fig. 8—Smooth bend formed with temper-rolled material, 
left; fluted bend obtained with dead soft material, right 


of shrinkage cavities so they can be completely removed 
with a minimum of discard. 

A condition such as shown at the right of Fig. 8 is 
commonly referred to as “fluting”. This sample was pre- 
pared by bending a dead soft steel around a mandrel. 
The sample on the left is the same piece of steel after 
it had been given a light cold rolling. Low-carbon steels 
in the annealed condition (dead soft or No. 5 temper) 
will bend in the manner illustrated at the right. All 
other tempers will form a uniform bend as shown at left. 

Stretcher strains, as mentioned previously, are another 
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TABLE IV 
Standard Permissible Variations in the Thickness of 
Cold-Rolled Strip Steel 


Permissible Variation® for Width Range } 


Ordered (+inch) 
Thickness 3/16 lto >6 >9 >12 >16 >20 
(inch) to<c 1 <3 3to6 to9 tol2 tol6 to20 to24 
.010 001 .001 .001 .001 .001 .001 O01 .001 
O11 .001 001 001 001 001 001 001 001 
012 001 .001 .001 .001 .0015 .0015 .0015 .0015 
.013 to .014 001 .001 .001 .0015 .0015 .0015 .0015 .0015 
.015 to .016 001 .001 .001 .0015 .0015 .0015 .0015 .0015 
.017 to .019 001 .001 .001 .0015 .0015 .0015 .0015 .0015 
-020 to .022 001 .001 .0015 .0015 .0015 .002 .002 .002 
.023 to .025 001 .001 .0015 .0015 .0015 .002 .002 .002 
-026 to .028 001 .0015 .0015 .002 .002 .002 .002 .002 
-029 to .031 .0015 .0015 .0015 .002 .002 .002 .002 .002 
.032 to .034 .0015 .0015 .002 .002 .002 .002 .002 .002 
.035 to .039 002 .002 .002 .002 .002 .002 .002 .002 
-040 to .049 002 .002 .0025 .0025 .0025 .003 .003 .003 
.050 to .068 002 .002 .0025 .0025 .0025 .003 .0035 .0035 
.069 to .099 .002 .002 .0025 .003 .0038 .0035 .0035 .00385 
-100 to .160 002 .002 .003 .003 003 .0035 .0045 .005 
-161 to .249 .002 .003 .00385 .0035 .00385 .0045 .005 .005 
-——__————Crown Tolerance | ————————_- 
Thickness (inch) 
(inch) Up to5 >5 to 12 >12 to 24 
.005 to .010 .00075 .001 .0015 
>.010 to .025 .001 .0015 .002 
>.025 to .065 .0015 .002 .0025 
>.065 to .187 .002 .0025 .003 
.002 .0025 .003 








has been given a light cold rolling before forming, 

When maximum ductility is desired and fluting 
stretcher strains are objectionable, a soft or roller-leyele 
material should be used. Another practice to eliminate 
this trouble utilizes dead soft material roller-leveled jp. 


mediately before forming. This is the safer practice x 
stretcher strains and fluting will in time return in mate 
rial which has been processed to eliminate them, Th 
return of these defects is due to aging. This term cover 
phenomena which bring about changes in physic 
properties which occur in cold-worked low-carbon mate. 













S.187 to .250 


* Measured %-inch in from edge on l-inch or wider; and on nar- 
rower than l-inch at any place on the strip. 

+ Apply only on 6 inches and narrower: .009-inch to .006-inch plus or 
minus .00075-inch under .006-inch plus or minus .00050-inch. 

§ Tolerance for thickness at center of strip shall be that for the edge 
measurement plus the values tabulated. 


source of difficulty when drawing dead-soft material. 
These strains are illustrated in Fig. 9. Both stretcher 
strains and fluting are a result of local plastic deforma- 
tion. Stretcher strains exist on tensile test specimens 
which have been stretched from 1.5 to 10 per cent and 
their appearance is due to a reduction in thickness. Over- 
straining results at elongations beyond about 10 per cent 
and the material becomes uniformly reduced in thick- 
ness, causing the stretcher strains to disappear. 

The sample in Fig. 9 was prepared by drawing an 
Ericksen test cup in a piece of annealed material which 
had been blued to accentuate the condition for purposes 
of photographing. Fig. 10 shows the same steel which 


TABLE V 
Carbon Content, Hardness and Tensile Strength of 
Cold-Rolled Tempers* 








Common Approxi- Elong. in 2 inches 
Carbon Approximate imate Ten- for .050-in. 
Limit Rock-- sile Strength Strip 
Temper (%) well “B” Limit (psi) (%) 
No 1—Hard .25 max. B84 min. 80,000 + 12,000 8+2 
for >.070- 
in B90 min. 
for <.070- 
in, 
No. 2— 
Halfhard .25max. B75 to 85 64,000+ 8,000 9+5 
No. 3— 
Quarter hard ..15 max. B65 to 75 54,000+ 6,000 20+7 
No. 4— 
Soft or 
planished 15 B65 max. 48,000+ 5,000 80+6 
No. 5— 
Dead soft 15 max. B55 max. 44,000+ 4,000 89+6 





* These values are given as information only and are not intended 
as criteria for acceptance or rejection of material. 


134 








rial at room or slightly elevated temperatures with th 
passage of time. The phenomena is more correctly called 
“strain aging” to differentiate it from the changes which 
occur in quenched materials. 
Aging has never been completely explained but it j§ 1 ll- 
believed to be related to the presence and precipitation § "7° 
work and 
While ' 
RESE. 
cold 
importanc 
heating s) 
ties of th 
Lt 
Fig. 9—Stretcher strains in dead-soft steel or Hts 
their hea 
9 
Fig. 10—Below—Surface obtained on the same ma- sves > 
terial as shown in Fig. 9, when temper rolled before §° : 
forming the cup weed of 
this spee 
3 M 
tional he 
air, since 
the airp] 
4. M 
may be 
within th 
8 four t 
5 M. 
ate withe 
6. He 
Used as 
The p 
selected 
tise ig m 
. Bt heated 
of some constituent. Various investigators have wad sty 
buted it to the precipitation of carbides, oxyge et Specif 
and hydrogen. There is general agreement 0” oi Pure 
that cold working causes a solute material to g0 - ani  Mbide. 
tion and that it will precipitate under favorable we’ though 
temperature conditions and cause 4 change yee Sccupan 
ties. Increasing amounts of cold working and ne i | — 
peratures of storage retard aging. Small amoun com 
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30 Annealed 
n. Tha} 4 ——-=— Temper rolled 


Covers 
physical 
m mate 8 ip 
vith the | io 15 20 25 30 35 40 45 50 55 60 
ly called @ fl Strain (%in2in) 


S. which 


fig. 11—Stress-strain curves of low-carbon steel in the 
anealed condition, temper rolled condition and after aging 


Dut it is 
ipitation 


work and elevated temperatures accelerate it. 
While the exact mechanism is not clearly understood, 


the effects ot aging have been subject to much investiga- 
tion. It is generally agreed that aging results in an in- 
crease in hardness, yield and tensile strength, and a de- 
crease in ductility and impact strength. It will also bring 
about a return of stretcher strains and fluting. 

Shapes of stress-strain diagrams of annealed, cold- 
worked, and cold-worked and aged steels are shown in 
Fig. 11. The sharp yield point characteristic of annealed 
low-carbon steels has returned in the aged material. 
Steels exhibiting this type of yield point will always draw 
with stretcher strains. Freshly cold-worked steels pro- 
duce a smooth stress-strain curve and do not form 
stretcher strains. 

Special killed steels commonly referred to as nonaging 
or stabilized are produced to eliminate the difficulties 
caused by aging. The use of these steels is advisable for 
extremely difficult draws where cold working of ordinary 
material to eliminate aging results in losses of ductility to 
an extent which will cause failure in the forming opera- 
tion. 








RESENT-DAY extensive use of airplanes in bitter 

cold has made the airplane heating system of prime 
importance. Before the various parts of an airplane 
heating system can be designed, the following six proper- 
ties of the airplane must be ascertained: 

l. Type of airplane, that is, bomber, pursuit, transport, 





el or other type. Since these types vary in their insulation, 
their heat requirements will likewise vary. 
ma. | = Speed for best climb of the airplane. This speed 


efore § 2S the minimum pressure supplied by the forward 
eed of the airplane. Duct sizes are determined from 
this speed. 

4 Maximum cruising speed of the airplane. Addi- 
tonal heat will be required for heating the ventilating 
ut, since the air volume will increase almost directly as 
the airplane speed. 

4. Maximum diving speed. High enough pressures 
my be created in high-speed diving to cause failures 
within the duct systems. This pressure may be as large 
’S four times the cruising-speed pressure of the airplane. 

3. Maximum altitude at which the airplane will oper- 
tte without a large reduction in its performance. 

§. Horsepower of the engines if the exhaust gases are 
Wed as a source of heat. 

; Proposed temperature rise of the air must also be 
Pr Prior to making the heating-system design. This 
| egy as high as the materials in contact with the 
re att air can safely withstand. The Douglas Aircraft 
nitroges ‘ne employes a rise of 8300 degrees Fahr. 
the fat | °Petifications in the past have required a certain tem- 
ito solu ee to be maintained within the airplane for a given 
ime ant eg temperature. It has been found that, even 
prope gh the temperatures specified were maintained, the 


yw te § "Pants of the airplane were still uncomfortable in 
| From an A.s 5 
Co, Tne, ‘S.M.E. paper by Wilbur W. Reaser, Douglas Aircraft 
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Evaluating Aircraft Cabin Heaters” 


cold weather. This phenomenon, which is a result of 
heat loss by radiation from the occupant’s body to the 
cold walls of the airplane, has often been overlooked. 

During a test flight it was noted that & ceiling-distribu- 
tion system gave the occupant a much greater feeling of 
warmth than did a floor-distribution system, although 
the outside temperature was 20 Fahr. and the inside of 
the cabin was 80 Fahr. in both cases. The floor system 
created a velocity of air only over the occupant’s feet. 
In contrast, the ceiling system forced warm air at 8 feet 
per second around the occupant’s entire body. When 
the ceiling system was used, it was calculated that the 
man’s skin temperature was raised from 94.3 to 96.3 
degrees Fahr. 

In addition to heating airplane cabins, heat is being 
used for preventing and removing ice from windshield 
surfaces, the leading edges of the wings, and empennage 
surfaces. Information on heat de-icing methods cannot 
be divulged because of military restrictions. 

The three heating systems used today on Douglas air- 
planes are the steam, the exhaust hot-air, and the com- 
bustion types. A critical comparison of the three types 
has shown that the steam is heavy, unreliable in freezing 
temperatures, and requires frequent replacement of the 
boiler. On the other hand, the system is safe and with 
improvements in design may be of use in the future for 
humidifying the cabin air. Chief objection to the exhaust 
hot-air system is the possibility that carbon monoxide -gas 
may enter the cabin. Yet the system is the simplest and 
most reliable in cold weather. The combustion heating 
system using a secondary mixture with fuel supplied from 
the engine fuel pumps is light in weight, has shown long 
life in a ground endurance test, and with the addition 
of a lightweight electric-motor-driven fan will supply 
heat independently of ihe engines while the airplane is 
on the ground. 
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UCH attention recently has been focused on the 
remarkable saving in materials and production fa- 
cilities effected by using brazed assemblies in 
place of parts fabricated by other means. Developed 
under stress of war, these new processes offer the de- 
signer wider possibilities for the economical production of 
machine parts. eIn order to assist designers in develop- 
. ing such parts and in specifying the appropriate process, 
this article presents background information on brazing 
materials and methods, as well as a discussion of joint 
design and typical applications. 

Because brazing is closely allied to both soldering (be- 
ing sometimes referred to as hard soldering) and weld- 
ing, it is desirable to give a general definition applicable 
to all materials and methods. Briefly, brazing is the join- 
ing of metals, either similar or dissimilar, by means of a 
nonferrous filler metal melting at a temperature near or 
above red heat but below the melting point of either of 
the metals to be joined. While the exact mechanism of 
brazing is not fully understood, it is believed that the 
holding power is derived primarily from a knitting to- 
gether of the crystal grains of parent and filler metals, 
Fig. 1. The importance of specifying absolute cleanliness 
will therefore be appreciated. 

Depending on the materials used, a limited amount of 


Fiq. 2—Left—Due to 
alloying with parent 
metal, silver-brazed 
butt joints of proper 
thickness can show 
tensile strengths 
greatly in excess of 
that of the filler 


THICKNESS OF JOINT- INCHES 
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Fig. 1—Photomicro- 
graph of brazed joint 
shows knitting together of alone, provided the spacing is correct. etal or 
crystal grains of parent _ ly chosen, Fig. 2. The series of butt flue of t 
and filler metals. Parts _ joints from which this figure was pre §seads « 
are steel, copper-brazed pared were made from 18-8 stainless Mitte filler 


inacontrolled-atmosphere _stee] plates joined by a silver brazing ff dificultie 
electric furnace 


How to U tilizein 


By Colin Carmichael Part I- 


alloying usually occurs. As a resu} 
it is possible to obtain joints which portant « 
are stronger than the filler materia flwer ter 


alloy with a tensile strength of about aide or 
40,000 pounds per square inch. |t§ Listed 
will be noted that for joints less than .024-inch thick th wed bra 
joint strength exceeds that of the filler alone. At the op 
timum thickness, strength is about three times that o 
filler. With extremely small clearances the strength dopg 
off somewhat, due probably to inability of the filler tm 
flow between the surfaces at high spots where the pais 
were pressed together. With extremely large clearance 
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Fig. 3—Small cavities inside a brazed assembly Althoug! 
stop the flow of molten brazing filler, which depends vith low 
capillary action for distribution machine p 


nicke], nic] 


the strength drops to that of the brazing alloy in cast fo Heonper bra 
The principles demonstrated by this example apply &* Say strer 
erally in the same manner to other materials and types MSS steels, 
brazed joints. Reference to Taste I will assist the * Bal used ¢, 
signer in selecting proper clearances for other combe 4 “use of 
tions of materials. sted “sting pe 
Selection of the proper brazing alloy for 2 P ‘i Jeet to 
job depends on several factors. Of these the most 
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Port |-Brazing Materials and Joint Design 


; a result 
ts which portant are that the filler must melt and flow freely at a 


materiz| @wer temperature than the melting point of the parent 
s correct. @uetal or metals, and the molten filler must “wet” the sur- 
+s of butt fe of the parent metal. When wetting occurs the filler 
was pre §smreads out over the surface while failure to wet causes 
; stainless the filler to form blobs. Use of a suitable flux overcomes 
r brazing Miificulties due to non-wetting as a result of formation of 
of about ode or other films. 

inch. It Listed in Taste II are some of the more commonly 
thick thefued brazing alloys. Of these, copper is generally con- 
\t the op 
s that of 
gth drop 
> filler to 
the par 
































tj. 4—Design at left requires that whole flange be heated 

tbiaining brazing temperature at joint with tube. Hub 

tight-hand design permits brazing with less expenditure 
of heat when using local heating methods 


ud the best due to its free flow and the strong clean 
S which it produces. No flux is needed in a con- 
f atmosphere and, because it is a pure metal, the 
ing point is consistent. However, on account of the 
temperature required copper is used mainly in fur- 
ing, using a furnace temperature of 2000 to 
W degrees Fahr. Joints in steel parts brazed with cop- 
have high strength, resulting from copper penetration 
b the grain boundaries near the surface of the steel 
5, 88 well as growing together of the grains, Fig. 1. 
we the strength of a properly designed joint is much 
aie row that of the copper alone. 
pends Ay ough copper is most frequently used in conjunction 
; carbon steel in the form of stampings, screw 
Parts, etc., the commoner alloy steels such as 
nickel chromium and molybdenum steels can be 


m3 hine 


icke], 


Wy mesg brazed and afterward heat treated to develop nec- 
F % sttength and hardness. It is not suitable for stain- 
2 enany Although brass was probably the first mate- 


cast fom 


st the 


Woy to braze ferrous metals, it is seldom used now 
— of the tendency of zinc to distill off during the 


heatin 


bess Period, as a result of which the melting point is 
rally to variation. However, tobin bronze which is 
applied with a welding torch is successfully used 
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Fig. 5—Expansion of air in closed cavities may spoil 
joint unless vents are provided 


in many applications, particularly for repair on steel, cast 
iron, copper alloys, etc., and where strength at high tem- 
peratures is desired. 

Phos-copper is used on brass and bronze but not on 
ferrous materials. Tensile strength exceeding that of par- 
ent metal is claimed. Fatigue resistance also is high. 

Of the silver alloys, which flow freely at low tempera- 
tures, Sil-fos gives strong durable joints on copper, brass 
or bronze but; like Phos-copper, is not suitable for ferrous 
materials due to the formation of brittle iron phosphide. 
Easy-flo, the lowest melting silver brazing alloy at present 
available, is used on both ferrous and nonferrous metals. 
It is particularly effective in joining dissimilar metals. 
For silver brazing alloys, a special flux known as Handy- 
flux is recommended. 


Special Alloys Available 


The Eutectic alloys contain materials which exhibit a 
particular affinity for the parent metal on which they are 
intended to be used. It is claimed that there is consider- 
able diffusion of the alloy with the parent metal, analog- 
ous to welding, and that the strength and remelting points 
in many cases approach those of the parent metal. Of 
the two alloys listed in TaBLe II, No. 16 is suitable for 
steel while No. 190 is used on aluminum alloys. 

In designing a brazed joint it must be remembered 
that, as already indicated, the brazing alloy is usually 
weaker than the parent metal and that a thin film of 


TABLE I 


Capillary Clearances for Brazing Systems 


Recommended Clearance, 


Brazing Alloy Base Metal inches 
Copper Ferrous Press fit*, when brazing in 
a protective atmosphere 
Copper Stainless .0015 when brazing in a 
Steel protective atmosphere 
Silver alloys Ferrous .0015-.002 
Silver alloys Stainless .0015 
Steel 
Silver alloys Copper, nickel .002-.003 


and their alloys 


Aluminum alloys Approximately .025 for 
long laps 
Iron and Copper .03 


Ferrous Open “V” joints 


Aluminum alloys 


60-40 Brass 
Tobin bronze 


®For this purpose a good general rule to follow is to call for a maxi- 


mum permissible press fit of about .00l-inch per inch of diameter, 
allowing whatever tolerance the shop needs in the other direction. 
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brazing alloy is much stronger than the alloy alone. For 
these reasons the basic types of joints are the butt, scarf 
and lap types. Beads or fillets not only waste material 
but are weak. Butt joints generally will be weaker than 
the parent metal. Lap joints properly proportioned can 
be as strong as or stronger than the parts joined. To 
design a lap joint of any desired strength it is only neces- 
sary to equate the strength of the joint to strength of the 
part, using a safety factor and assuming that the load is 
equally distributed over the area: 


fwts; —wls, 
or | =fts;/ss 


where | = length of shear surface of joint, t — thickness 





Fig. 6—Above—Ring of brazing alloy wire placed in groove 
inside joint obviates displacement of ring from correct 
position 


Fig. 7—Below—Brazing alloy in the form of foil greatly 
facilitates the assembly of certain types of joint 


NN Foil woah 
YZ 
N STZ 
NS 


Loose fit 
von X-Amaalie 


) 
q 


of weakest member, s; = tensile strength of weakest 
member, s, = shear strength of brazing alloy, and f = 
factor of safety. For design values of brazing alloy 
strength it is well to consult the manufacturer. Joint 
strength varies also with parent metal and clearance. 
The foregoing formula is applicable to either flat or 
circular sections. Substituting average values of strength 
into this equation, there results the simple rule that | 
should equal aboyt three times the wall thickness. Where 
high strength alloys are to be joined, this ratio may go 
up to five. As a general rule it is sound practice to de- 
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sign all joints so that the brazing alloys are in 
Suggested clearances given in TABLE J may be 
specifying dimensions of parts to be brazed. Beoay 
the importance of clearance already noted, particuly 
tention should be paid to detail dimensionin 
example, the adverse effects of fillets or chamfers 
wrong place are illustrated in Fig. 3. Shown atm 
left of the figure is an assembly prepared for 
brazing, the ring of brazing material (copper) being | 
placed around the outside of the joint. At furnaces 
perature the copper melts and is drawn by capillary 
tion into all parts of the joints where the clearance is 
ficiently small, as shown at upper right. However, inf 
center and lower sketches the presence of gaps due 
rounded corners prevents flow of brazing alloy into ; 
parts of the joint, resulting in a weak fastening. 
Before the design of a brazed assembly is undertake 
the heating method that is to be used should be knoy 
so that sufficiently high temperatures at the joints ¢an| 
attained with a minimum amount of heat. For exampk 
if the tube and flange assembly shown at left of Fig 
is to be brazed with a torch, practically the entire flag 
would have to be heated to brazing temperature. Wil 
the modified design shown at right of the same figure 
only the small hub surrounding the end of the tube woul 
have to attain the maximum temperature. 
Where a brazed assembly includes a cavity, it is di 
ficult to obtain a good uniform joint because of the pres 
sure built up during heating as the air attempts to « 
pand. When possible, vent holes should be provided 
indicated in the design shown in Fig. 5. 
In Figs. 3 and 5 the brazing alloy is shown preplacs 
on the outside of the joint whence it is drawn in betwer 
the surfaces by capillary action. Another method ist I): 


m 

) 

TABLE II in the pl 

P ° , to visual 

Typical Brazing Filler Metals _ 

ievelop 

Tradename Composition, (per cent) Sottens Flow derstand 
Ag Cu Zn Other ‘FF FG. ; 
EE Carne ce 100 — oe ‘ = — 
Tobin bronze .......... 4 59 40.5 .5Sn_.... 165%) vantage 
Phos-copper .......... - ee 7P =-:1817 Le In the 

| ERS eee 15 80 or 5P 1185 1300 

reer es 50 15.5 165 18Cd 1160 oo importan 
Castolin Eutectic No. 16 (Copper base) a 190° ~a self, If 
Castolin Eutectic No. 190 (Aluminum base) 950 the mol 
l€ mok 
Wise, A’ 


*Binding temperature range. 


preplace the brazing alloy in an internal groove, Fig 6 
This method has the advantage of obviating any cig 
ment of the brazing alloy prior to or during heating. ° 
addition to wire forms, brazing alloys are also supplied 
the form of foil, washers, sheets and powder. Use of 10 
inside joints is illustrated in Fig. 7. ; 

In the second and final article, brazing segs Fig, 2- 
heating methods will be discussed and the design . B 20ld cq 
of several recent examples of brazing assemblies ¥ 
illustrated. 
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fig. 1—Comparative dimensions of molded part and mold. Part to be molded is indicated at (a), dimensions corrected for 
shrinkage, at (b) a semipositive mold for producing part at (c) 
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; . 7 . If i aterials experience shrink- 
iti Geiadiiinn Caiiadiial Geiltiaie f all molding materials experience mold shrin 


age, what effect will that have on the shape and 

preplacd tolerance specified for the molded part? 

betwee 2. When the piece has been molded how will it be 
removed from the mold? Is there sufficient draft? 


hod is t ESIGN of molded plastic parts is influenced in : : 
eae aun tee Gin chnnester of thn tacks whieh 3. If inserts are to be specified can they be readily 
y ways by the character a held in place in the mold and is there sufficient 


nth new) them. a = 5 commonly accepted fact plastic around them to avoid cracking? 
a ie Plastics industry that those designers who are able 4. How will the molder produce the side holes, ob- 
‘0 visualize the molds which produce the finished pieces lique or tapered holes which have been specified? 
is develop a more efficient design. Further, their full un- 5. What will be the relationship of the mold parting 
oF derstanding of molding problems will enable them to line to the molded part? Will it be in one plane, 
we “Wumvent costly design steps and utilize to fullest ad- and if not, will special finishing be required? 
. 1659 vantage the unusual features of the molding processes. 6. Has the piece been designed so that the mold 
7 1985 will be efficient in operation, require a minimum 


iw 0 the design of molded plastic parts there are several 


5 P . , 
mF 2 . : A of repairs and adjustments, and not entail unnec- 

0 1% § mportant questions which the designer should ask him- : ane anil 

0 

0 


essarily expensive features? 


© 1600" , , 

© 1000" lf. If he can obtain a practical answer, he may expect 
the mold designer and the mold maker to reason like- Mo.p SHRINKAGE — In dimensioning the piece to be 
wse. Among these questions are the following: molded the designer indicates important dimensions and 
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displace 
ing. 
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feat — ~ Locating inserts in 
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Fig. 3—Slot in molded part at (a) causes uneven shrinkage 
on cooling, tending to close gap A. For cooling, part is 
placed on shrink fixture at (b), minimizing out-of-roundness 


the necessary tolerances. For the benefit of the tool room 
the mold designer redimensions the parts to compensate 
for mold shrinkage. Typical mold shrinkage values for 
various plastics are given in the accompanying table. 
To understand mold shrinkage, it should be remembered 
that molded parts are often removed from molds at 
temperatures of 300-350 degrees Fahr. when thermo- 
setting in character. The mold maker actually makes the 
mold oversize to compensate for shrinkage so that toler- 
ances will fall within those specified on the drawing, as 
the part cools down after ejection. 


Typical Mold Shrinkage Values 
Cold Mold to Celd Piece 


Material Inches per inch 
Phenolic—wood flour filler .................22055 .006 — .009 
I 6. oo aca os'-0:4 oars cisalaewe oeesiows .003 — .007 
Phenolic—mineral filler ............ccccccccccees .002 — .004 
sn va ratseiig ab eligi lo oie Wi ates) aie kia .006 — .010 
Ds de aawle wie iarelainte-Wigvendiereus Rie arehs .002 — .010 
REE TERS aa Sane Sea eR Pa oe .001 — .003 
PT SEUUEONSEUD osc cecenceswoccescess .002 — .006 


Where the part is uniform in cross section and sym- 
metrical in shape, predetermination of mold shrinkage is 
not difficult and close tolerances can be held. However, 
as the piece grows more complicated in shape it becomes 
increasingly difficult to evaluate the effects of shrinkage. 
There is also the added problem of uneven rates of cool- 
ing which may distort the pieces after they have been 
ejected from hot molds. 

In illustrating the problem, a part is dimensioned in 
Fig. la, as would the designer, whereas Fig. 1b shows 
the mold dimensions corrected for mold shrinkage. A 
semipositive mold appears in Fig. 1c, with coring pins 
for the three holes and ejector mechanism. This type of 
mold is known as semipositive because the punch has a 
slide fit within the chase, though a positive stop insures 
better dimensions parallel to the direction of molding. 
However, it is apparent that dimension B in Fig. lc can 
not be held as accurately as A. When dimensions are 
formed between mold elements movable with respect to 
each other greater tolerances must be allowed. For ex- 
ample, in indicating tolerances, spaces between holes may 


140 


be held to plus or minus .003-inch, while dimensions B 
might require at least plus or minus .005-inch, Prob- 
lems like this are current in numerous small molded 
parts such as electrical connector plugs, shown in Fig, 2 
In this illustration the operator is locating smal] sins 
within the mold cavity of a transfer mold. 

As the design of a molded piece departs from uniform 
and ‘symmetrical shapes (symmetrical in the sense that 
it implies uniform cooling and shrinking), the tolerances 
allowed must be more liberal. For example, in Fig, 3 
the tolerances of dimension A should be at least double 
those of B, because of the tendency of the piece to shrink 
out of round, with the ends of the slot moving toward 
one another. Of course, some correction can be made 
easily in this case by placing the hot-molded part on a 
shrink fixture as shown in Fig. 3b. Dimensions are thy; 
held closer as the piece cools. 

Other typical parts which may give difficulty in main. 
taining dimensions are contoured pieces such as fan 
blades where uneven shrinkage may alter the shape o 
pitch of the blade. Large variations in material or wall 
thickness may also cause excessive shrinkage. In injec. 
tion molding, shrink marks appearing on the surface of 
the molded part are sometimes difficult to eliminate 
unless the mold is held warm and pressure maintained 
for a long time. With respect to the maximum thickness 
which can be safely molded, the entire design picture has 
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Fig. 4—Relative dratt ‘between parts 
placement of ejector pins. At (a) par ae 
on separation of mold while the reverse is 
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changed within recent months with the advent of radio- 

hequency preheating of molding materials. This new 

~ jue has permitted uniform molding of thick sec- 
tto deemed impractical. 


*yection—The designer would do well to anticipate 
“ — are to be ejected from the mold cavities 
sure, to consult with the molder who will ac- 
perform the work. This is essential if draft or taper 
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is to be correctly specified. No other feature of mold 
design affects the design of the piece to be molded as 
much as the technique of removing the pieces from the 
mold. 

In some instances the mold maker has a choice of two 
or more methods of removing the molded part from the 
mold cavity, and the method employed will be governed 
by the design and detail dimensions of the piece. For 
example, in Fig. 4a the molded piece shrinks about the 
force plug and the ejection pins are located in the upper 
half of the mold. On the other hand, in Fig. 4b the 
draft on the inside dimensions is greatest and the piece 
remains in the chase when the mold halves are separated. 
Even the inside wall in Fig. 4a and the outside wall of 
Fig. 4b should have some draft to be safely ejected. 
Differences in mold design and ejector devices are also 
brought out in these figures, though flash or semipositive 
construction could be used in either case. 

The means available to the mold maker for controlling 
the direction of ejection are as follows: 













1. The part of the mold to be withdrawn as the 
molds are opened will have the greatest draft. 
Ejector pins or plates will enable the molder to 
push the pieces from the half of the mold in 
which they remain. 

. Slight undercuts or unpolished mold surfaces may 
be employed to keep the part in the desired half 
of the mold. Undercuts may be conveniently 
worked into the design or may be placed on the 
ends of ejector pins. 

. Draft requirements for molded parts may be as 
small as .005-inch per inch up to any desired 
taper. Large radio cabinets for example may be 
attractively styled with a 5-degree draft. 







While examining the merits of ejector devices, the 
designer should recognize that best results are realized 
when the forces of ejection are distributed over as large 
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an area as possible to avoid cracking the molded parts. 
While there is no set rule for determining the number 
of ejector pins, they may be as frequent as one per square 
inch of area. Each ejection pin will leave its imprint on 
the molded part, and wherever possible the mold de- 
signer should locate these in an obscure location such as 
at the bottom of openings or on the surface of mold 
inserts. 

Among other expedients available for the ejection of 
molded parts are stripper plates which distribute their 
force over a large area or sleeve-type ejectors designed 
for thin walled cylindrical parts. 

There are numerous designs where absolutely no draft 
can be tolerated on certain dimensions. Fig. 5 illustrates 
a part of this character, and at the same time details of 
a typical transfer mold are shown. The mold is tightly 
closed before material is transferred from the pot through 
the sprue to the mold. In transfer molds and injection 
molds somewhat improved tolerances can be maintained 
because provisions for the excess molding material are 
confined to the sprues and runners. There are further 
advantages in that side coring pins and inserts are less 


Molded part- 





Fig. 7—Mold construction’.is simplified by 
design which allows easy removal of part 


apt to be distorted. In Fig. 5 the mold is split down the 
center.: At the time of ejection, the mold halves are 
separated and the tapered split chase pushed from the 
die block and manually removed from the press. The 
molded piece is removed and the split mold reassembled 
in position. ia 


InsERts—lInclusion of metal inserts in molded parts is 
a problem often confronting the designer, and informa- 
tion on the technique of handling these by the molder, 
will enable him to specify their use more effectively. Of 
course there should be adequate provision against pull- 
ing out or turning in position after the part has been 
molded, though there are other important design features 
to consider, such as: 


1. If a male or positive insert is required, a shoulder 
should project as in Fig. 6a to allow holding of 
the insert by the mold. Female inserts are held 
by insert holding pins, also illustrated in Fig. 6a. 

2.. Molding materials are mobile during the molding 
process and often some positive means are re- 
quired to prevent the insert from “floating” away. 
Fig. 6b demonstrates how small pins in the mold 
will hold an insert of this type in the mold. The 
molded part will however, have two small holes 
in it where the pin positioned the insert. 
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3. Anything but cylindrical projections into the mold 
surface should be avoided. 


Swe HoLes AND OpENINGsS—Side and Oblique holes 
will generally require side or obliquely mounted coring 
pins which operate independent of the rest of the meld 
or which will be a part of the mold Cavity details, |f 
of the latter design the mold cavity will be split to pemnit 
removal of the molded parts, as has already been show, 
in Fig. 5. 

On the other hand, manually-operated or cam-operate; 
angle pins, racks and pinions are commonly employed 
to produce side holes without splitting the whole maj 
cavity. Air-operated cylinders and solenoids have aly 
been used to actuate such mechanisms. There are many 
ingenious mechanical devices which mold designers have 
devised to permit rapid and side coring of molded pars 

Not all side openings require split molds or speci 
coring devices which, after all, add to the cost of th 
mold. For example, in Fig. 7 the opening in the sid 
of the box has been so designed as to enable easy re. 
moval from the mold. 





Mop Partinc Lines—Mold parting lines will appew 
on molded parts wherever there is a division between 
sections of the mold cavity. A designer should visualiz 
sufficient details of the mold construction to anticipate 
where this parting line will occur. No matter how much 
precision was used in finishing the mold, parting lines 
will appear. For most molded parts this is not objec- 
tionable, except where mold parting lines or flash appear 
on smooth well rounded surfaces because the appearance 
may be affected. This should suggest to the designer that 
mold parting lines should be minimized by ribs or re 
cesses. Generally, it is good practice wherever possible 
to design so that mold parting will come all in one plane. 
Mold costs will be lower and finishing will be simplified 
greatly. 

There are many factors which influence the life ai 
wearing qualities of the mold. Molding materials then 
selves make a difference, inasmuch as some are much 
more abrasive than others. Mineral-filled materials miy, 
for example, necessitate the replacement of coring pis 
every 25,000 pieces in order to keep within tolerance 
Other molds, well streamlined with respect to materi 
flow, may turn out several hundred thousand pieces with: 
out much adjustment or repair. However, every ep 
ienced molder recognizes that to skimp in the initial on 
and quality of the mold would only invite costly mi 
tenance. When large production is required, the w™ 
of the tool and die makers should be recorded in high 
quality hardened steel. 


— 








Knockout pins, insert-holding pins, coring pins = 
break or become dislocated every so often ero 
operation of the mold. The experienced mold maker : 
signs his mold to facilitate their replacement ian 
little lost time as possible. Further, during the opera 
of multiple-cavity molds, the cavities are S0 section a 
that if one has to be removed for repair the others ¢ 
continue operation without interruption. oe 

All molds for plastics production are expensive th 
ing from a few hundred to several thousand dollars 4 
mold is the property of the company who pays " * 
and that company’s designers should take pains ® 
operating with the mold maker. 
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al N THE many suggestions for increasing production received by the War Production 

sn Drive Headquarters of WPB a large number embody ideas worthy of appraisal 

- have with respect to new designs. Most of the suggestions made are strictly of a pro- 

d pats duction nature but all have greatly benefited the war program by increasing efficiency, 

speci conserving manpower and saving vital materials. A few typical suggestions that have 

- of the design _ significance 

he side and received the rec- 

se ognition of WPB will 

, be discussed briefly. 
An important sav- » 

appeal ing in welding time | td NZ 9° ee 

vet weet and materials was sug- | \ bracket 

“isualize gested by Albert Rug- ~ ‘Stainless RY Jel 

ticipate gieri, RCA spot-weld- Ld , welding ( welas (0) 

W much * ing division. This in- 

ag, Tine volved the  substitu- 

t objec: tion of an aluminum Fig. 1—Bracket at (a) was stainless steel requiring drilling, 

appeals bracket for a more counterboring and stainless welding rivets. Redesign 

earance costly one of stainless at (b) utilizes spot-welded aluminum bracket 

ner that steel as shown in 

deahed Fig. 1. The redesign not only released steel for other applications but so simplified 

possible fabrication and assembly that approximately 1300 man-hours have been saved in the 

ela production of 24,000 pieces. The new bracket eliminates the making of stainless 

mpl: steel welding rivets, drilling of holes and counterboring for the rivets, and welding 

of the rivets in the assembled bracket. 

life ad A simple, ingenious device for cutting rubber tubing to accurate lengths was 

$ then developed by Sam D. Car- 

> mucl ter, Northrop Aircraft Inc. 

I a}, Utilizing a solenoid and a 

ng pas pair of contacts as shown in 

cranes Fig. 2, the cutter operates 

mater as the tubing is fed through 

28 with . ea the guide. Knife blade is 

; exper: Wiens: “e 7 attached to the plunger of 

ial - di the solenoid so that, when 

= tg NW 1 the tubing closes the con- 

e wih Stop and contact g tacts of the limit switch, the 

n high: which energizes lenoid i alll” al 

solenoid solenoid is energized an 

the knife severs the tubing. 

s, - Knife is on the inside edge 

ing of a slot in the sliding plate 

ker de so that the cutting action is 

with © 






on the pull of the solenoid, 









yer ation 
wnalized 
ers cal 





which 






Cutting ed 
shears when solen- 











f * oid is actuated 
a Guide thru which Fig. 2 — Solenoid-actuated 
at tubing is fed knife for cutting rubber tubing 


automatically to length 
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Fig. 3—Right—Lever 
trip for 57-millimeter 
gun redesigned to 
utilize forging and 
coining instead of 
welding operations 


Fig. 4 — Drive 
knuckle for indus- 
trial truck. Original 
design is shown at 
(a) and redesign in- 
corporating  hard- 
ened bushing at (b) 
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a compression spring returning the plate after cutting 
In operation, the unit is inverted from the position shown 
in the illustration so that the cut tubing falls into a box. 

A lever trip for a 57-millimeter gun formerly required 
the welding of bosses on three places as well as the weld- 
ing on of a stop and subsequent milling. to size. W. Elling. 
boe and W. Knabe, International Harvester Co., suggested 
forging in one piece as shown in Fig. 8 to eliminate weld- 
ing and milling, allowing stock for coining the boss ends 
This one-piece construction instead of four welded pats 
produced a better quality and stronger lever. The sug 
gestion effected a saving of 2242 production hours in 
welding and machining time alone. In addition much 
trucking and handling has been eliminated and scrap 
reduced. 


Forging Replaces Machined Part 


Another forging to replace a machined cap on 49 
millimeter gun carriage effected a materials cost reduc- 
tion of $5039 and a production saving of 1918 man hours, 
resulting from a suggestion by Walker Eck of the = 
company. The cap previously was machined from " 
inch round stock, each piece of which weighed 18 pounds 
The forging is produced from 10 pounds of machine 
steel. 

Wear on the drive knuckle for old-style two and three 
ton industrial trucks necessitated too frequent pee 
Alfred Kogstad, machinist for the Crane Co., — 
inserting a hardened-steel bushing in the knuckle. é 
inal design and redesign are illustrated in Fig. 4. a 
bushing is a drive fit and can be replaced if W 

should occur. * 

Utilizing steel-backed bronze bushings for a = 
riage instead of phosphor bronze follows the "i A 
adopted by the automotive industry. Use of wy 3 
ings for the carriages was suggested by Fred 
International Harvester Co. 
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Hydraulic 


ae 


hich Material, 
What Size? 


By Richard K. Lotz 


YDRAULIC units function no better than 
H do their interconnecting lines. To burst 

one of these vital veins between pump 
§ wd cylinder is to invite disaster. It therefore is 
«sential for the designer to be fully aware of the 
inherent merits and limitations of the various tube, 
pipe and hose types available. 

In discussing the primary factors to be consid- 
aed when selecting and utilizing hydraulic lines 
we are dealing, for all practical purposes, with 
wo basic types: Rigid and flexible. Rigid lines 
ae of course those used for interconnecting units 
cated in fixed positions relative to each other, 
while the flexible type is used between units 
vhich move relative to each other. 


Materials for Lines of Rigid Type 


While a host of materials have at one time or 
aother been employed in the fabrication of rigid 
tydraulic lines, the following serve for most appli- 
tations: Copper, aluminum (usually alloy 52S- 
0), carbon steel (SAE 1020), chrome-moly steel 
= X4130), bronze, monel, and 18-8 stainless 


Copper is highly corrosion resistant, easily bent 
ad formed and is used most generally in low- 
Pressure lines, 

Aluminum alloy 52S-O is highly corrosion re- 
‘stant, easily bent and formed and, like copper, 
Tost generally used in low-pressure lines. How- 
Pe aluminum is of course considerably lighter 

' Copper, having a density of .101-pounds per 
cubic inch as compared to .823-pounds per cubic 

or copper. 

ton steel (SAE 1020), while suitable for ap- 
Pllcations involving higher pressures than either 
“pper or aluminum, does not offer their inherent 
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Fig. 1—Above—Seamless steel tubing is used throughout for 
connecting pumps, pressure control and directional control valves 
of machine tool hydraulic unit 


Fig. 2—Below—Machine for flex-testing flexible synthetic rubber 
hose assemblies, showing six hoses in place ready for test 











SAFE WORKING PRESSURE 
_ OF SEAMLESS TUBES 
Based on Tensile Strength of 

Safety Factor of 5 


“Outside Di 


For various annealed materials, multiply pressure found on chart by K factor shown below. 


ee Carbon Steel (SAE 1020) 
. K= .55 


. K= 6 


Copper 
Naval Brass 
High Bronze Stainless Steel 18-8 
corrosion-resistant properties. 

Chrome-moly (SAE X4130) offers more strength than 
any of the foregoing materials. 

Bronze is of about the same strength as carbon steel 
SAE 1020 and has good corrosion-resistant properties. It 
is, however, heavier than steel. 

Monel, stronger than bronze but not quite as strong 
as chrome-moly steel, has excellent corrosion-resistant 
properties. 

Stainless steel 18-8 is, from the strength and corrosion- 
resistant standpoint, most satisfactory of all for high-pres- 
sure applications. 

It should be added at this point that all these materials, 
when used for hydraulic tubing which must be flared at 
the ends, should be specified as dead-soft annealed. 
Harder tempers not only are likely to split at the flare 
but do not bend as satisfactorily. 

Draw marks, scratches and burrs are to be rigorously 
avoided in all hydraulic tubing, as they often give rise to 
splitting. In addition, scale, especially on the inside of 
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Chrome-moly Steel (SAE X4130).... K 


ameter in Inches 


Aluminum Alloy 52S-0.... K 

Muntz Metal 

Monel 

Fig. 3—Chart may be used to ascertain tube size for any 
material, the tensile strength of which is known. K factor 
is determined by dividing tensile strength by 100,000 


tubing, must be guarded against as it is liable to becom 
caught in valves or other working parts and damage? 
precision surface or edge. 

To make certain that the tubing selected will safely 
sustain the top pressure imposed by the hydraulie fa 
the chart in Fig. 3 can be used to considerable advantage 
for either determining tubing size when the top pressure 
is known, or for ascertaining what pressure can 
sustained by a given tubing size. The chart has beet 
plotted on the basis of a tensile strength of 100,00” 
pounds per square inch and a factor of safety of 5. 

To demonstrate use of the chart, suppose factors 
as permissible pressure drop through a line and rate 
flow make it necessary to use a tube ¥,-inch inside 
eter. Further, that the pressure to which the tube 
be subjected is 1500 pounds per square inch. a 

Assuming the material to be used is aluminum 
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996.0, first divide the line pressure of 1500 by the apply- 


ing K factor: 


1500/.3 = 5000 pounds per square inch 


Fig. 4-Below—Flow velocity chart can be used to de- 
wmine rate of flow in feet per second or gallons per minute 


Trace down the heavy sloping line marked 5000 to a 
point where a juncture of the wall thickness and outside 
diameter ordinates produces an inside diameter of %- 
inch. In this case that point will apply to tubing 34-inch 
outside diameter by %-inch wall. While it is true that a 
tube 11/16-inch outside diameter with a wall lighter 
than %-inch would suffice, 11/16 outside diameter tubir g 
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NOMOGRAPHIC CHART 
INDICATING 
FLOW CAPACITY OF PIPES 
AT 
RECOMMENDED FLOW VELOCITIES 


BASED ON FORMULA 
G.P.M. X 0.3208 
AREA (SQ. IN.) = TeTOcity (FT/SEC) 





RECOMMENDED 
VELOCITY RANGE™ < 
FOR 
INTAKE LINES 





u.° 
RECOMMENDED yy 
VELOCITY RANGE 
FOR 
PRESSURE LINES 








VELOGIT % €4, PER Gee. 


C_ 0 


AREA OF PIPE, SQ. !N 


# RECOMMENDATIONS ARE FOR 
OlL HAVING A MAXIUM VISCOSITY 
OF 315 S.S.U. @ 100°F. 
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Opposite page—Chart for determining pressure 
Yn feet of fluid per foot length of line or in pounds 
| per square inch per foot length of line 
a 
, carried as a stock item in 52S-O. 
erating conditions other than the maximum internal 
» a line will be subjected to should be given care- 
‘onsideration. Often a line is called upon to with- 
mechanical abuse, excessive vibration or actual 
anical loads. To lay down hard and fast rules for 
mining just how much stronger than the theoretical 
» must be to withstand such indeterminate loading 
ay would be presumptuous, since so many combina- 
s are possible. It is wise, however, to keep these 
fa loadings in mind and, where they exist, select 
mvier tubing than ordinarily would be specified. 


Laying Out a Line Path 


++ @ laying out the paths for hydraulic lines, the follow- 


ig points should be given due consideration: 


’ 1, Use path with least total degrees of bend. This is 
done to help keep flow loss at a minimum and to 
keep bending simple. 

2 Use the path of shortest feasible length to keep 
weight and flow loss at a minimum. 

§, Choose path with simplest bends. 

| 4, Where possible, use path with all bends in one plane. 

_ 5. Never lay out a path without any bends at all. 

_ 6. Make sure path chosen is one along which sufficient 
support for line can be obtained. 

7, If possible, where many lines are used together, make 
them identical in shape. This will cut down manu- 
facturing cost. 

lim 5 of the above may at first seem inconsistent with 

mms 1 and 2, which might be misconstrued as indicat- 

ig that a line absolutely devoid of bends would be ideal. 
ly, at least one bend should be present in all lines. 
minout the bend, strains due to expansion and contrac- 
bof the line would have to be wholly sustained by the 
bends which are naturally weaker than the line itself. 
ia bend in the line, the spring action obtained read- 
ibsorbs all minute lineal displacements. 

Hregard to item 6, the importance of securely sup- 

mg the lines throughout their entire length cannot 

P Lacking such support, vibration of the 

Causes failure at the joints through fatigue. In addi- 

‘mall hydraulic units are sometimes actually sup- 

i by the lines, so it naturally follows that the lines 

turn be firmly anchored. 


eTSiressed. 


, 


Pressure Drop and Head Loss 


#0 all practical purposes these two terms are synon- 
their difference being in the units with which they 
essed. Calculating every factor influencing pres- 
Msses due to flow in lines is a lengthy and tedious 
(To eliminate the need for such calculations, the 
®own in Figs. 4 and 5 are presented. These charts 
‘- flexible as well as rigid lines. = 
. the S.S.U. (Saybolt Seconds Universal) viscosity 
“aydraulic fluid, the temperature at which it will 
pinside diameter of the pipe, and rate of flow in 


Septoduced from Harold W. Adams’ book Aircraft Hydraulics, 
wm o the publisher, McGraw-Hill Book Co. Inc. 
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Fig. 6—Above—Low pressure flexible synthetic rubber 
hose utilizes single cotton braid reinforcement 


Fig. 7—Below—Two-braid cotton reinforcement is used 
in this medium pressure flexible synthetic rubber hose 


gallons per minute, it is a simple matter to trace off the 
velocity in feet per second, the pressure drop (friction 
head) in feet of fluid per foot length or in pounds per 
square inch per foot of length. 

Cursory examination of the chart in Fig. 4 will show 
that it can be used either to determine velocity of flow in 
feet per second when the inside diameter and flow in 
gallons per minute are given, or for determining the flow 
in gallons per minute when the velocity in feet per second 
is known. 

To determine pressure drop by use of the chart in Fig 
5°, the following procedure is recommended: Locate 
point on the left-hand scale which conforms to rate of 
flow in gallons per minute involved in the problem. 
Trace down on line sloping toward right until vertical 
line of pipe inside diameter is reached. From this inter- 
section point, trace horizontally to the right to applying 
S.S.U. line (sloping up toward left from the base line). 
At this point, trace up vertically to intersect inside diam- 
eter line (sloping down toward right from top line of 
chart) and from the point thus located, trace horizontally 
to the right until the friction head (head loss) scale is 
reached. The evaluating units on this scale are “feet of 
fluid per foot length of pipe”. 

For pressure drop in pounds per square inch per foot 


(Continued on Page 216) 


Fig. 8—Below—A medium pressure flexible synthetic 
rubber hose employing three-braid cotton reinforcement 








Applying Standard Gearmoto} ; 


By C. B. Connell 
Westinghouse Electric & Mfg. Co. 


HEN gearmotors first gained acceptance in in- 
dustry about 1930, each individual manufac- 
turers method of application seemed to serve 
the purpose well until about 1938. Then it became ap- 
parent that, since gearmotors were being accepted into so 
many varied industries and types of applications, uniform 
methods of classification and uniform output speeds 
should be established. Of course, any step toward 
standardization is recognized as a step in progress and 
the American Gear Manufacturers association entered 
into the work enthusiastically. The result was not only 
standard application methods and output speeds, but also 
a standard method for design and rating, which is now 
recognized throughout industry. 
A.G.M.A. practice divides the main application group 
into three classes, defined in TaBLE I. Contained in the 
practice is a list of certain typical and more common gear- 


| 
| 
| 
| 


Fig. 1—This double-reduction unit employs dual inter- 
mediate high-speed gears and low-speed pinions 





Fig. 2—Below—Planetary unit employs single helical 
gearing. Compare location of mounting feet with Fig. l 
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motor applications, identified according to the nature of 
the load and duty cycle into the three commonly regog. 
nized classifications, some of which are shown in Taste JI. 
Although no attempt has been made to include all pos. 
sible applications of gearmotors, a sufficient number and 
variety have been covered to serve as a guide for other 
selections. Gearmotor standard practice also contains q 
list of standardized output speeds shown in TABLE III as 
adopted by the joint committee of the American Gea; 
Manufacturers association and the National Electric Map. 
ufacturers association. 

Gearmotor standards include limitations for allowable 
shaft stresses, which take into consideration an accepted 





BECAUSE of the unusual problems en- 
countered in specifying and as a result of 
the increasing application of gearmotors 
in all types of machinery, the American 
Gear Manufacturers’ association recently 
established standards covering the design 
and application of such motors. In this 
article, which is an abstract of a committee 
report presented at the recent semiannual 
meeting of the association, the new 
standards are discussed and information 
given that will assist the designer in select- 
ing the best gearmofor for a particular job 





maximum value for stress concentration effects for bend- 
ing and torsion due to fillets, keyways, etc., as gearing 
shafts are subjected to variations in load and reversals of 
stress. When stress concentration factors exceed 1.75 
for high-speed and 1.5 for intermediate and low-speed 
shafts, it is necessary to compute the combined stress by 
the generally accepted maximum shear theory, applying 
concentration factors as specified in the practice. The 
maximum stresses must not exceed the endurance limit of 
the material, which is considered to be 25 & BHN. 

Foundation and bearing bolt stresses must not exceed 
certain allowable values in tension based on carrying mat 
imum overhung loads at rated horsepower for the various 
classes of service. 

Allowable overhung loads must be based on the weak 
est of shafts, bearings and bolting, using the stress limit 
set forth in the standards. The load limits should be 
based on the load being at the approximate center of the 
output shaft extension, with the unit securely bolted to 
rigid and properly leveled supporting base. Extraneous 
shaft loads must be multiplied by the following factors i 
order to obtain the effective pull: Chain—1; Pinion— 
1%; V-Belt—1%; Flat Belt—2%. 

Gearmotor manufacturers specify the allowable ove 
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toy Machines 


hung load capacity of each respective 
rating. For applications in which the 
required overhung load is in excess of 
that allowed by the unit size but which 
would otherwise suit the application, the 
unit may sometimes be altered or modi- 
fed. Otherwise it will be necessary to 
select a gearmotor to suit the overhung 
load rather than the horsepower and 
output speed rating. 

Most gearmotor manufacturers em- 
ploy gear cases made from high-grade 


cast iron or semi-steel, usually machined Fig. 4—Below—lIllus- 


in special fixtures to maintain close tol- 
erances in center distance and align- 
ment to insure interchangeability in 
gearing and quietness of operation. 
Gearing must be, in general, heat treated for neces- 
sary strength and wear life to form a unit as compact 
as possible. Spur and helical gearing are used in 
the concentric and parallel shaft design gearmotors. 
Figs. 1 and 2 illustrate two different types of gearing 
and gear arrangements as used in gearmotors. 


Curves Aid Gearmotor Selection 


To assist both the customer and the manufacturer 
in determining the proper class of gearmotor, when 
high torque or intermittent rated motors are involved, 
there has been established a set of curves, Fig. 3. 
These curves indicate the number of peak loads of a 
certain intensity and duration that are allowable per 
hour for an 8-hour day. In order to apply these 
curves correctly it is necessary to determine, either 
from similar applications, present installations, or 
past experience, the duty cycle of the application. The 
duty cycle should indicate the highest torque value, as 
well as its duration and frequency, that the gear will be 
required to transmit. Where peak torques are of greater 
intensity and frequency than are covered by the range of 


TABLE I 


Classification of Gearmotors 


Class Type of Load 


I For steady loads not exceeding normal rating of motor and 8 
hours a day service. Moderate shock loads where service is in- 
termittent. 


II For steady loads not exceeding normal rating of motor and 24 
hours a day. Moderate shock loads for 8 hours a day. 


Il Moderate shock loads for 24 hours a day. Heavy shock loads for 
8 hours a day. 


the curves, the gear should be selected on the basis of 
the peak torques being the normal rating. 

Certain applications not listed can be classed as more 
or less customers’ responsibility. For example, a com- 
pany manufacturing a standard line of reciprocating com- 
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Fig. 3—Right—Curves 
show allowable peak 
loading for gearmotor 
applications, for peaks 
of indicated duration 


trates a typical duty 

cycle which would re- 

quire use jof a:\Class 
II gear-motor 








pressors must either select its own gearmotor classifica- 
tion, or furnish the gearmotor manufacturer with a torque- 
effort diagram which includes the flywheel effect. How- 
ever, in selecting a gearmotor for reciprocating compres- 
sors or similar equipment (due to the frequency of the 
peak loads in this type of equipment), the peak loads im- 
posed on the gearing should be considered as a normal 
load and the gear classification selected accordingly. By 
referring to the definition for the A.G.M.A. classes in 
TABLE I, it is found that Class I permits steady loads for 
8 hours per day and Class II permits steady loads for 24 
hours per day. By using the peak loads as the normal 
and selecting the gear as Class I for 8 hours per day and 
Class II for 24 hours per day, builders of reciprocating 
compressors and similar equipment can make a satisfac- 
tory gear selection. 

However, when gearmotors are selected by the user on 
the basis of the peak torque being the normal rating, it 
should be specifically stated when placing an order with 
the manufacturer. The gearmotor manufacturer is obli- 
gated to stamp the A.G.M.A. classification on the data 


151 














Sto 24. 
10-hr. hr. 
Application serv- serv- 
ice ice 
Agitators 
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Compressors 
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i EPL ST GE Sa eae eae II 
Reciprocating—Multi-Cylinder 
——— flywheeled (within 3% cyclic vari- 
EN ee SER ne Aya 4% 0 o0:0's'o ae 
Reciprocating—Single cylinder ............ Refer to 
Factory 
Cranes & Hoists 
Main hoists—medium duty ............... II Il 
Main hoists—heavy duty ................. Ill Ill 
ESE I a Sean aa a no II Il 
I fooled 07s 62s 5 cd de wom egiace od 6% II II 
I 5 5 5) 3 ai pS 166 eine ee. 6-978 wel enw I Il 
Food industry 
I Shi diel a. S.a: n inca 00% ora atin to. Sere que pic II Il 
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i eg Maina late II II 
Ee Se Sake ce aus wee sees Il Il 
{ I a Sirs ce Ohare palais: Haleveioia Il Il 
Machine too! 
Punch press (gear-connected to load) and 
NSEC Ri Rin 8 26g Sea ee an Ill Ill 
Notching press (belt driven) .............. I II 
I oo ag he Oia dao wc 6680 680 Il Ill 
Other machine tools—main drives .......... I II 
Auxiliary drives (feed-traverse, etc.)........ I Il 


plate and if the application is in excess of Class III, then 
the data plate should be suitably stamped to indicate a 
special classification. 

A gearmotor is essentially a slow-speed motor yet is en- 
tirely different from a motor. A general-purpose induc- 
tion-type motor, for instance, is designed to deliver its 
rated horsepower continuously within the guaranteed tem- 
perature rise. This same motor is capable of delivering 
intermittently certain overloads of a duration and fre- 
quency that do not cause the temperature rise to exceed 













Fig. 5—Five-horsepower 290-rpm motor at right weighs 
1910 pounds compared with 285 pounds for the Class I 
gearmotor at left, which is rated five horsepower at 230-rpm 
output speed. Overall heights are 29% and 134% inches 


safe limits. If the motor is inadequate for the application 
it will overheat, thereby giving an outward indication of 
distress. A gearmotor, consisting of a motor and its re- 
duction gear, must operate as a unit. The reduction gear, 
being between the motor and the driven equipment, can- 
not divorce itself from the inherent characteristics of 
either the motor or driven equipment. 

If the gear is overloaded the component parts may be 
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TABLE II 
Typical Gearmotor Applications 
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Reciprocating—single-cylinder ............. Refer to 
Factory 
Textile industry 
i AEE ee II Il 
rae i tha chy alah asa: he ean II II 
CE EES ee er ee II Ill 
I Fein ce s. 5.56 5-0 d sw Ais: + aeeoincine Hate II Il 
ere eee II Il 
NE te So oi rae Corea pire widlgiacale Refer to 
Factory 
Eo GP Gip <5 s ardrsaid soap Mrewiale ee Sarde’ II Il 
eo a ces ae G Aig we mie oe re ore ene ead ae II Il 
ee ita ois ei oso i ieSaryansiok 4 ew ae eee II Il 
OS ee set waghettateeaer hed idtay he euek airs II Il 
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subjected to stresses in excess of their designed capacity, 
Shafts, bearings, or gears may be overstressed depending 
on the member that has the least capacity at the partic. 
ular output speed involved. Failure of overloaded gear 
parts may be gradual or may occur in a short period of 
time, depending entirely upon the relationship of the 
stress imposed and the endurance limit of the material 





TABLE III 
Standard Gearmotor Output Speeds 

Rpm Rpm Rpm Kpm Rpm 
1480 420 125 37 11.0 
1170 850 100 80 9.0 
950 280 84 25 75 
780 2380 68 6.0 
190 56 16.5 5.0 

520 155 45 18.5 40 


used in the parts. In order to prevent an overloaded con- 
dition, the gear must be selected with, or protected by, 
an application factor and this is accomplished by the 
proper A.G.M.A. classification. 

For applications where the equipment goes through a 
definite duty cycle involving varying torques which pro 
duce a fluctuating load, it is first necessary to select the 
proper motor rating for the load and duty cycle. After 
the proper motor has been determined, the duty cycle 
should be analyzed for peak torque intensity, duration 
and frequency to determine the proper classification for 
the gear. 

Fig. 3, previously discussed, shows the permissible 
peak torque intensity, duration and frequency per how 
for an eight hour day. Fig. 4 illustrates a typical duty 
cycle for which the proper gear has been selected. The 
figure shows the type of duty cycle which would require 
a Class II gear. As shown, the duty cycle calls for 50 
complete cycles per hour for an 8-hour day. The geat- 
motor starts, runs at 70 per cent of normal motor rating 
for three-fourths of the cycle, with the exception of a 5 

(Continued on Page 236) 
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Economic Aspects of Postwar Period 


Cannot Be Minimized 


CARCELY a meeting of any kind—engineering, marketing or manage- 
ment—is held these days that does not include a paper, a session ora 
whole day's discussions on the subject of postwar activities. 


Many of the earlier meetings on this subject ‘“‘glamorized" far too much, 
particularly from the standpoint of design, the period immediately following 
the war. Fanciful stories were told of the skies swarming with new types of 
planes, of highways streaming with ultramodern high-speed automobiles, 
and of machines of practically every conceivable type incorporating 
wonderful electronic devices. It is unquestionable that we later will have 
radically different planes and cars, and that electronics will have wide 
application as a result of what has been learned through wartime usage— 
but that these things will come to pass quickly after the end of the war can 
be put down as so much wishful thinking. 


One prime reason for this—especially in the consumer field—is that 
in order to get a prompt start on re-manufacture of machines and on re- 
employment, it is essential that technically sound models, based largely 
on prewar designs, be developed. Another reason is that the market already 
is here for all kinds of consumer equipment on which production has been 
held up due to the war. And a third reason, perhaps the most vital of all, 
is that money will not be as free-flowing as has been imagined because 
of high taxes, lack of money on the part of the ten million or so men re- 
turning from the services, and financial drain in general. 


As far as concerns other types of machines coming within the classifica- 
tion of capital goods—metalworking machines being a good example—the 
picture is different. Such machines have been refined and improved through- 
out the war, and it obviously will ke essential that designers put forward 
every effort to develop radically new designs to render obsolete the machines 
already in use. That this is being done to meet war requirements and will 
continue to be done to meet market conditions after the war, is an acknowl- 
edged fact. 


There will be innovations in design of all classes of machines—lots 
of them. But design executives will do well to keep these factors closely in 
mind: Market requirements, need for rapid re-employment, and the country's 


K6, 


strained economic position. 
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Above—With bed, table and colun 

heavily ribbed special normalized cast 
iron, maximum rigidity insures perman- 
ence Of.accuracy of Hill Acme’s vertical 
spindle hydraulic. surface grinder. Dy- 
namically balanced, its hardened alloy 
steel spindle is direct driven by enclosed 

fan-cooled motor 















Right — Vibration is 
eliminated by opposite- 
ly reciprocating pad- 
driving pistons in 
Sundstrand Machine, 
Tool's pneumatic hi 
sander. Housing; en 
plate and palm-grip 
control are cast aluminum. Slides or- 
burize-hardened 1020 steel, valve is hard- 
ened steel forging 


Below—Motor driven through flexible coupling, 
work gear of National Broach and Machine Co. 
gear shaver is mounted on journal bearings sup- 
ported by adjustable pedestals. Headstock and 
saddle assemblies which support cutter and 
checking heads are self-co) 

individual motor drives. Pressuré” lubrication is 
used throughout except for saddle ways which 
have automatic gravity feed 











Below—Baffles on Conydiain of 
Garand clip- -loading in Napreven 
inserting clips. Wa ingke flash 
veyor is skipped. Fees 3 cart! 
after separating them jie. as, fe 















f sheet stee! - 
"eee enamel finish is 
prooted by lead lining on 

North American Philips Search- 
ray, an X-ray inspection ma- 
chine. Operator is protected 
from electric shock by air in- 
sulation and complete ground- 

ing of machine 
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sn of Package Machinery Co. 

vent operator from wrongly 

» flashes light if space on con- 
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nes, feeds them by gravity into 
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Above—Low bearing pf @eeere achieved 
by employing individual connecting rods to 
compressor and power pistons of eight-cylinder 
supercharged gas-engine-driven compressor 
made by Clark Bros. High velocity spiral water 
jackets cool all power cylinders and heads. 
Crankshaft is single piece steel forging 


acies Behind 





f (5 ' pana gw Left—Coolant is circulated by vane type 

U Nn S ee i pump through black iron pipe on Ham- 

aed mond abrasive belt grinder. Protection 

from:grit, dust and sludge is provided for 

ft and shaft ways by neoprene bel- 

ype covers. Abrasive belt is main- 

ned at constant tension by automatic 
take-up mechanism 


(F listings, see page 252) 


Right—Worm type motor reducer drives through roller 
chain and spur gear train to conveyor of Barry-Wehmiller 
antitank mine coating machine. - Chain drive employs 
slip clutch for conveyor over- 
load prevention. Gears and 
sprockets are cast iron, cone 
veyor chain is malleable 
iron and main tank is boiler 
plate reinforced with struc- 

tural steel angles : 
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IN THE AIRCRAFT FIELD, nothing has caught the 
popular fancy like the helicopter and its postwar possi- 
bilities. Yet clear thinking aircraft engineers are prac- 
tically unanimous in the belief that many design improve- 
ments will have to be made in the helicopter before its 
airworthiness to the general public can be demonstrated. 
Lou Leavitt, rotary wing consultant to two major manufac- 
turers, says the present concept of the helicopter is no 
more the ultimate answer than was the Wright brothers 
first airplane the answer to modern air transportation. 
And A. E. Raymond, vice president of engineering for 
Douglas Aircraft, echoes a similar sentiment in stating, 
“Helicopters today are in the stage of development that 
our present planes passed through about 1910.” Two of 
the disadvantages of the helicopter (and there are others) 
mentioned by Mr. Raymond are its fundamental incapa- 
bility of being streamlined, and its inherently small size. 
The current fanfare and drum-beating for the helicopter 
might well wreck its future, just as similar publicity wrecked 
the future of the autogyro. 





ONE OF THE LATEST developments which has come as a 
result of the shortage of critical alloying elements is 
an ordnance part which has been designed to use high- 
tungsten steel for its hardness qualities. One company 
has succeeded in making this part of plain carbon steel, 
and through special heat-treating technique has obtained 
a hardness sufficient to pass the tests to which the tungsten 
steel was subjected. This part has been accepted as a 
suitable alternate by Army Ordnance, and is now in 
production. Savings—considerable volume of difficult-to- 
get tungsten and even more of money. 





ALLISON ENGINE, having gone through 19 model 
changes in 2% years, now is designed so that it may be 
converted from right-hand to left-hand drive as required 
for some planes by simply turning the crankshaft and 
camshaft end to end and making a few other minor 
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changes. Incidentally, prestressing by shotblasting or 
peening connecting rods and crankshafts has aided Allison 
designers in meeting demands for higher horsepowers. 





ENGINEERS who fret about poor finishes on castings and 
the inability of foundrymen to produce castings to precision 
dimensions may be surprised if some of the present work 
on “investment” casting proves adaptable industrially. 
This casting method, long practiced by jewelers and dental 
manufacturers, involves an entirely new technique in mold 
making which yields ideal surfaces requiring no finishing, 
and .castings which are dimensionally accurate. Now 
principally used in connection with casting precious metals, 
the process or some variation may find its way into the 
carbon and alloy-steel fields. 





IN THE APPLICATION of National Emergency steels to 
machine parts, a keener understanding of their functions 
is proving helpful to design engineers. Experience is 
demonstrating the ability of NE steels to do well nearly 
all jobs within the range of their hardenability. Use of 
these steels for large gears, for instance, or for any other 
parts where there is considerable plate thickness, has never 
been advised by leading exponents of NE steels. Usually 
they would not harden deeply enough. On the other 
hand, where the NE steels are properly applied, as in 
the case of wristpins, they do their job as well as the higher 
alloy steels. Employment of the new steels, most of which 
are of the nickel-chromium-molybdenum types, is gaining 
as further experience reveals their most suitable applica- 


tions. 





_ ONE of the tractor companies is installing induction 
heating equipment which will heat treat steel bars con- 
tinuously at a cost of $15 a ton compared with mill 
extras of $30. Some steel companies are interested in 
the development and materials for specifically prede- 
termined and uniform hardness may be available soon in 
quantities of only four or five bars if necessary. 
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Conversion Units in 





Lubrication Analysis 


By R. C. Binder 


Purdue University 


IN LUBRICATION calculations, questions 
frequently arise as to the units and dimen- 
sions of physical factors. Confusion and 
errors may result in attempts to correlate 
various design data on friction. Purpose 
of this data sheet is to discuss the units of 
the important factors involved, in an at- 
tempt to expedite a clearer understanding . 
of friction and other calculations 





OR cylindrical bearings it is common practice to 

correlate the friction coefficient f as a function of 

the parameter zN/p, where z is the absolute or dy- 
namic viscosity of the lubricant, N is the shaft or jour- 
nal sveed in revolutions per unit time, and p is the 
bearing pressure. The ratio zN/p can be made di- 
mensionless by employing any set of consistent units. 
In some machine design text and reference works z is 
expressed in centipoises, N in revolutions per minute, 
and p in pounds per square inch. Although this com- 
bination involves a hybrid set of units, the resulting 
parameter is a useful design tool. 

Some factors are simple, the friction coefficient f, 
for example, being a dimensionless ratio of two forces. 
Viscosity usually is the most troublesome factor, but 
units and conversions can be reasoned out by referring 
back to fundamental definitions. 

Using F as the dimensional symbol for force, L for 
length, and T for time, then area has the dimensions 
of L? (length squared), stress or pressure has the di- 
mensions FL-2 (force per unit area) and velocity has 
the dimensions LT-! (length divided by time). 


Viscosity Units 


Absolute or dynamic viscosity is defined by the re- 
lation: 


Shear stress 





Dynamic viscosity = 
Rate of shear strain 


Shear strain or angular strain is a dimensionless ratio 
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(length divided by length), therefore rate of shear 
strain has the dimension T-! (velocity divided by 
length). Thus the dimensions of dynamic viscosity 
are FL-2/T-1=FTL~. 

In the American system, dynamic viscosity may be 
expressed in pound-second per square foot, or in 
pound-second per square inch. One pound-second per 
square inch is called a “reyn”, but no acceptable 
name has been proposed for the pound-second per 
square foot. In the metric system the unit of force is 
the dyne and the unit of length is the centimeter, 
hence dynamic viscosity may be expressed in dyne- 
second per square centimeter. One dyne-second per 
square centimeter is called a “poise” after Poiseuille, 
an early French investigator of viscous flow. The 
centipoise, or .0l-poise, is a common unit approxi- 
mately equal to the dynamic viscosity of water at 20 
degrees Cent. (68 degrees Fahr.). 

Conversions between the American and metric sys- 
tems can be worked out by noting that 


1 inch = 2.54 centimeters, and 
1 dyne = 2.248x10-6 pounds. 


An example of such a conversion follows: 








dyne second pound 
1 poise = 1 —————— X 2.248 x 10“ 
centimeter” dyne 
centimeter’ inch’ 
x 2.54°——___—__ x 12 
inch’ foot” 
pound second 
= 2.089 x 10°—_—_—_—_—_—__ 


foot* 
Dynamic viscosity conversion units are summarized in 
TABLE I. 
Units of zN/p Ratio 


Using a consistent set of units involving pound, sec- 
ond, and foot, the units of zN/p are: 


= second \( 1 ) 
foot” second pound. second foot’* 


foot” pound second 








pound 





foot? 


which is a dimensionless ratio involving no conversion 





157 


MACHINE NFSIEN 





































HMMM DH 


uoljpolIgn ] 



















factor. The same result is found if a consistent set of 
units involving dyne, second, and centimeter is em- 
ployed. 

As already indicated, z often is expressed in centi- 
poises, N in revolutions per minute, and p in pounds 
per square inch, a hybrid set of units. Here let the 
numerical value of zN/p in this set of units be de- 
noted by the letter B. The problem is to determine 
the factor K by which B must be multiplied in order 
to obtain a dimensionless zN/p ratio which does not 
contain any conversion factors. This problem could 
be worked out by various methods, one of which is 
outlined in the following. 

Dynamic viscosity in centipoises can be converted to 
pound-second per foot squared by multiplying by 
.02089x10-8. Revolutions per minute can be changed 
to revolutions per second, and pounds per square inch 
can be changed to pounds per square foot. Thus 


1 foot? 
x— x— xB 
foot? 60 second 12? inch? 


pound second 1 minute 





BK=.02089 x 10° 
K=2.418 x 10° 


If the numerical value B is multiplied by 2.418x10-9, 
the resulting zN/p ratio is dimensionless, and ap- 
plicable to any set of consistent units. 

Values of dynamic viscosity are frequently worked 
out from measurements taken with a Saybolt or other 
type viscometer. The viscometer is an instrument 
which has been arbitrarily standardized, giving a read- 
ing which is correlated empirically with a factor 
termed the “kinematic viscosity”. An empirical corre- 
lation between Saybolt seconds universal and kine- 
matic viscosity, based on experimental results, is in- 
cluded in the A.S.T.M. Standards, 1939, Part III, Page 
215. It is of importance to note that the so-called 
“Saybolt viscosity” for example, is not the same as 
absolute, dynamic, or kinematic viscosity, being ex- 
pressed in seconds, which is different from any of the 
units of viscosity. 


Kinematic Viscosity and Density 
Kinematic viscosity is defined by the relation: 


Dynamic viscosity 
Density 





Kinematic viscosity = 


density being defined as mass per unit volume. 
From the fundamental relation (force) — (mass) 
(acceleration), mass has the dimensions of FT?2L-}. 
Thus density has the dimensions of FT2L-4. Then the 
dimensions of kinematic viscosity are FTL-2/FT2L-4= 
L2T-1, Kinematic viscosity can be expressed in such 
units as feet-squared per second, or centimeters- 
squared per second. One centimeter-squared per 
second is called a “stoke” after G. Stokes, an English 
scientist. For example, if an oil has a kinematic vis- 
cosity of one stoke, then the kinematic viscosity is: 








centimeter’ 1 inch? 1 foot? 
1 stoke =] ————___—_ x ——_ _ —__—_—___ Kx — 
second 2.54 centimeter® 12? inch? 
3 
= .001076 
second 


In the metric system density is expressed in grams 
per cubic centimeter. Density is sometimes confused 
with specific gravity, which is a dimensionless ratio, 
Specific gravity of a particular substance is defined as 
the ratio of its density to the density of some standard 
substance. In the metric system the standard is usual- 
ly taken as water at a temperature at which the density 
is close to one gram per cubic centimeter. Thus, for 
practical purposes, in this system density and specific 


TABLE I 
Viscosity Conversion Constants 


Re CME od Gini bacicese we = 100 centipoise 
= 14.51 * 10-* pound-second-inch 
= 2.089 X 10-3 pound-second-foot- 


-1451 X 10-* pound-second-inch-? 
.02089 < 10-* pound-second-foot= 
-01 poise 


144 pound-second-foot-? 
8.95 X 10° poise 
.895 X 10° centipoise 


944 < 10 pound-second-inch 
78.7 poise 
7.87 X 10° centipoise 


One pound-second-inch~ (reyn ) 


One pound-second-foot-? .... 


Hin win ud 


6 
6 
6 
4 
A 


gravity are numerically equal, but not dimensionally 
equal. Thus, an oil having a density of .85 grams 
per cubic centimeter has a specific gravity of .85. If 
the kinematic viscosity of an oil is .52 centimeter- 
squared per second and the density is .85 grams per 
cubic centimeter, the dynamic viscosity of this oil is 
52 X £85 = .442 poise or 44.2 centipoise. 

In the American system the pound is usually taken 
as a unit of force and the “slug” as a unit of mass. 
Probably the word slug came from the term sluggish- 
ness or inertia. For specific gravity calculations, the 
standard is usually taken as water at a temperature at 
which the weight (force) per unit volume is 62.4 
pounds per cubic foot. If a body weighs 1 pound, 
then the mass of that body is 1/32.2 slug. If the 
specific gravity of an oil is .85, this oil weighs .85 
62.4 or 53 pounds per cubic foot. This oil has a 
density of (.85><62.4) /32.2 or approximately 1.65 
slugs per cubic foot. It is to be noted that 1 pound 
equals 1 slug-foot per second-squared. 

As an example, consider an oil which has a kinematic 
viscosity of .00056 foot-squared per second and a 
specific gravity of .85. Then 


Dynamic viscosity = Kinematic viscosity X density 


foot? .85x62.4 pound second’ 
= .00056— x 
second $2.2 foot* 





_ nase second 
=, 9 ies 





foot? 
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PHENOLIC PLASTICS 


Filing Number 






NEMA GRADES X, XX and XXX 


(Paper Base) 


(Grade X) 


AVAILABLE IN: (Grade XX) 


Plate, rolled and molded tubing 
Plate, rods, rolled and molded tubing 


(Grade XXX) Plate, rod and molded tubing 





PHYSICAL AND ELECTRICAL PROPERTIES 


TENSILE STRENGTH* 


(min.—psi. ) 





Grades 
xX XX XXX 
SRE A eae See ene ee 9,000 6,000 5,000 
SEN Ai rates ara a 7,500 7,000 
Deane, mcided ..... cous ccens 9,000 7,500 


EE CURL ES a eet ey a 11,700¢ 10,600+ 


COMPRESSIVE STRENGTH* 


(min.—psi. ) 





Grades 
x xx XXX 
81,000 25,000 
17,000 15,000 15,000 


Plate, loaded flatwise ........ 
Plate, loaded edgewise ........ 
Tubing, rolled, axial load ...... 10,000 12,000... 
Tubing, molded, axial load .... 15,000 15,000 ..... 
Sc eccueeeede | median 20,000¢ 24,000t 


FLEXURAL STRENGTH* 
(min.—psi. ) 
Grades 
x xXx XXX 
16,000 15,000 12,000 
16,000 12,000 12,000 
22,000¢ 20,0004 





Plate, loaded flatwise ........ 
Plate, loaded edgewise ........ 
Rod 


CHARPY IMPACT STRENGTH* 
(unnotched, min., ft. lb. per in.) 


— Grades—— 
X XX XXX 
Plate, loaded flatwise 90 deg. 


4 RS Re are 70 36 38 
Plate, loaded flatwise 

parallel to fiber warp .............. 88 28 28 
Plate, loaded edgewise 90 deg. 

- Fy ae se rere 53 36 3.2 
Plate, loaded edgewise 

parallel to fiber warp .............. 85 28 2.7 


*Values apply to plates up to l-inch thick. Above 1 and to 2 inches 
ick, minimum values are 10% lower. 

tValues based on tests conducted in laboratories of The Formica Insu- 

lation Co. Other values conform to 1939 NEMA standards. 
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SHEAR STRENGTHt 
( psi ) 
—————Grades———— 
x xx XXX 
11,000 11,500 10,000 
10,000 10,500 8,000 
10,000 10,000 


Plate, loaded flatwise ........... 
Plate, loaded edgewise .......... 
PRES, Serene are va pes a 


MODULUS OF ELASTICITY 


(average—times 10°, psi) 
—Grades—— 


X XX XXX 
Plate, loaded edgewise 90 deg. 
3 5 areas see 11.7 9.4 11.5+ 
Plate, loaded edgewise 
parallel to fiber warp .............. 17.1 10.4 13.0} 


AVERAGE HARDNESS 
(Rockwell M, 1/4 ball, 100 Kg) 


—Grades——. 
X XX XXX 
EE eS Re aE SPP eee ee 114 112 lll 
I re ee ee pee ee 108 106 105 
OTHER PROPERTIES 
——_Grades—_- 
x XxX XXX 
Weight (Ib. per cu. in.) ....... .0487 .0487 .0487 
Specific’ Gravity ............. 1.35 1.35 1.35 


Max. Water Absorption 
24 hrs. at 25 deg.C + 2 deg. C. 
Specimen 3 by 1 by: ve thk.. 6% 2% 1.2% 
%thk. . 3.3% 1.3% 85% 
%thk.. 11% 55% 45% 


MACHINE DESIGN is pleased to acknowledge the collaboration of the 
following in this presentation: The Formica Insulation Co.; National 
Electrical Manufacturers Association; Synthane Corp.; Westinghouse 
Electric & Mfg. Co. 
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wise and parallel to the fiber warp if possible. Where flexure |" 
° is involved, loading should be flatwise at right angles to the : 
OE CT, / als W OF. k S A C 4 f fiber warp. In shear, loading should be flatwise. 
Grade X has a kraft paper base. Grades XX and Xxx 
have absorbent paper bases. 
OTHER PROPERTIES (conrad. Das 
Grade 
il FABRICATION r 
X XX XXX MACHINABILITY: ag 
Max. Water Absorption at 
Saturation (3 by 1 by ve thk) 15% 8% 6% About the same as for brass. This applies to operations 
Min. Dielectric Strength (volts per mil) such as sawing, drilling, tapping, milling and turning. Cut. 
in oil at 25 deg. C., stock te thk. ting tools, tungsten-carbide tipped or made of high-speed 
Short time tests, flatwise .... 500 500 500 steel, are kept sharp to prevent the generation of excessive | qhick 
edgewise ... 60 60 60 heat, as temperatures of 150 degrees Fahr. and over tend to (inet 
Step by step tests, flatwise . . 300 300 300 delaminate these materials. No cutting compounds or lubri- . 
edgewise 45 45 45 cants are required. When machining is done parallel to the 0 
Max. Power Factor at 10° cycles 07 045 035 laminations, due care is exercised to prevent splitting. : 
Max. Dielectric Constant at # 
Ee aera 6.5 5.5 5.2 i: 
i Max. Loss Factor at 10° cycles. . 5 .25 18 : i 
Average Coef. of Thermal etna eae : 
Expansion parallel to Smaller clearances are used between punch and die than Fh 
laminations for punching metals. A good general rule to follow when * 
(inches/inch/deg. C.) ..... .000024+ .0000256+ .000028+ laying out holes which are to be punched in sheets of * 
these materials, is to make the distance between the holes 
APPLICATION and sheet edge three times the thickness of the sheet. Also, 
avoid specifying punched holes smaller in diameter than the 
These materials are used extensively where a combination peommangal the sheet. ry the _ .* heated to 120 
of light weight, strength and good electrical insulation is a ent. to prevent it from cracking during punching 
required. Suitable for parts such as instrument panels, switch ee. 010 
bases, coil forms, radio parts, insulation, nameplates, tubing ft 
and spacers. For bobbins and barrels in contact with deli- x t 
cate fibers of cotton, silk or rayon (textile equipment), grade Punching Properties of Laminated Plastics i 
X is recommended. Max. Thickness (inches) ) 
for Best Results 
NEMA Room Approx. 
CHARACTERISTICS Grade Temp 190 degC. 
Ee ee 
GRADE X: Has high mechanical strength. Fair impact XXX .......---4-- ” % ™ 
strength, resistance to splitting, electrical properties when dry, Over 
and resistance to moisture absorption. Semigloss finish on : ll 
anthtied wafteen. Of the three grades, XX has the best punching properties, 
XXX the poorest. Punched holes will shrink slightly whether 
GRADE XK; Good Gomis! gresesies in both acy ond roy is punched hot or cold. Consequently, the punch 
fairly humid conditions, excepting high voltage or low power = a be made larger - ee wee a hela Form 
y Seas 8 S powe tock is left on the diameter to permit finish drillin 
factor at high frequencies. Good resistance to moisture. Fair . - g. rae 
A ; ® te 
mechanical strength and low impact. Fair resistance to split- Rounc 
ting. Semigloss finish on molded surfaces. 
SHEARING: 
GRADE XXX: Best electrical properties. Low power factor. For best edge finishes, none of these materials should 
Good resistance to moisture. Fair mechanical strength and be sheared at room temperatures in thicknesses greater than — NEM: 
low impact. Fair resistance to splitting. Semigloss finish on 1/82-inch. Maximum shearing thickness at 120 degrees Cent. yg 
molded surfaces. is 1/8-inch. is 
XXX 
All of these grades are opaque, subject to only slight cold 
flow, and the amount they darken under continuous exposure BUFFING: 
to sunlight is almost imperceptible. They have good resist- Polished surfaces are produced on a rag wheel, using stand- F  ypy, 
ance to continuous heat not higher than 212 degrees Fahr., ard polishing rouge. Care is exercised not to overheat the f Grade 
and will not distort, but are subject to cracking at about 350 matiatl XX. 
degrees Fahr. Hot water hastens absorption and swelling. XXX 
Choice between using rolled or molded tubing depends on 
several factors. Paper base rolied tubes generally have better 
dielectric strength, power factor and dielectric constant. RESISTANCE TO CORROSION ) 
Molded tubes usually have a lower percentage of moisture 
absorption. Where concentricity of outside and inside diam- These materials are not affected by oils, gasoline, organic § Lene 
eters is important, rolled tubes are recommended. solvents, ketones or esters. Alkalies and acids, when weak, Cinch 
When using phenolic laminate in compression, load it flat- have slight effect. When subjected to strong alkalies and § From 
wise. For applications where loading is tensile, use it edge- acids, however, these materials disintegrate. ay 
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“a DATA ON STOCK FORMS 


Plate 
STANDARD THICKNESS RANGES 
NEMA Standard Thickness (inches) 
Grade Minimum Maximum 
NEL. 's, ci by wight a's Sha ae ROR <p .010 2 
EE SS ee rer .010 2 
RR eS es ese .015 2 
Plate 
(all grades) 
STANDARD THICKNESS TOLERANCES 
Nominal Plus or Nominal Plus or 
Thickness Minus Thickness Minus 
(inches) (inches) (inches) (inches) 
eT .002 BG ree eee .019 
ares .0025 eee ae .021 
RS 5 he wea .003 , Ne Serre .024 
Se ee 8 kT ee .027 
| 0035 , weer .030 
eer .0045 Bede h Sed cio ou sete .033 
ors .005 Se re emer .035 
| Ne ee 007 ii aes .037 
me 6 <cpueemen .008 Me) fee ateee .039 
— eee .009 . a ae .041 
a s aseniiedars .010 so hee .043 
Re 011 RARE eae .045 
Me » -dc:d0ce wate .012 IG. Wicnwic gcatdior .047 
RE ere os 0145 _ Sr pe re .049 
a a ee 017 
Plate 
(all grades) 


TOLERANCES — CUT PIECES — LENGTH AND WIDTH 


Nominal ym a Plus +" — (inches) 
Thickness 6 inches Over 6 24 inches 
(inches) and Under 24 bales and Over 
Ns a5 dd iw eatin vie .010 .015 wa 
NS Se ans Ca seen aes 012 .017 oy 
: OS er ee .015 .020 gy 
Oe ae eres .018 .080 ve 
BOE iin tievak os . 022 040 ts 
Plate 
(all grades) 


STANDARD TOLERANCES FOR WARP 
Tolerance in Warp or Twist 
Expressed 


Thickne as Percentage of 

(Inches) Dimension 
IMI 055.5 5.55%) '408! 56 alae Ra gree 1% 
I rr ne rece 1% 
EE G5 iss Gk Silas Sonn Wace ey aia lene %% 

Plate, Round Tubing and Rod 
STANDARD FINISHES 

Form Grade Finish 
ed ae eae XX, XXX Semigloss or polished 


emigloss only 
Rowed Tubing and Rod X,XX,XXX Ground, Buffed or Varnished 





Plate 
STANDARD COLORS 
NEMA Standard 
Grade Color 
MS eis 5 aio inte ah cheoNe worats te. Sakae woot Natural, black or chocolate 
BE a= 45. accion aie ao eeiarde See ae Ge Natural or black 
I os Riss Se oa Ane olord ha as Sea oe Natural or black 
Round Rod 
STANDARD RANGES OF OUTSIDE DIAMETERS 
NEMA Standard Outside Diam. (inches) 
Grade Minimum Maximum 
STR EAe te e oea iret es ee % 2 
I rai es kre ee ee u% 2 
Round Rod’ 
) SAW-CUT LENGTH TOLERANCES 

Tolerance — Plus or Minus (inches) 
Length for Rod of Following Diam. 
(inches) % to 14§ 2 to 4 

1 ER ert eae .010 010 

SS SE Ra Sa .010 015 
eg es ds Stow .015 020 
BI Oois8, Sirs ook alae eke .030 
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Materials Work Sheet 





Round Rod 
DIAMETER TOLERANCES 
Di ti Tolerance (inches) 
From Up to and Incl. Plus or Minus 
ees han alk a Ee .005 
Fy tad Lee ORS ROR a AO SE .008 
Round Tubing and Rod 
(all grades) 
STANDARD TOLERANCES FOR WARP 
Tolerance 
Outside Diameter in Warp Expressed as 
(inches) Percentage of Length 
A eB ea 5 re tak S neudiane ae a 2% 
IIIT nonce ws wis a a mesons ene le WATERSS 1% 
RP MERP NS Cushions Ae are rite ea Stokoe a ene Oe %% 


Round Tubing 
(all grades) 


STANDARD DIMENSIONAL STEPS—(inches)—INSIDE AND OUT- 
SIDE DIAMETERS 


Nominal I.D. and O.D. 


From Up to and Including In Steps of 
i) ‘ ew SR Te hy inbukakunenes vu 
ly Bh cope eee ts 
3% Be” £6U Ger eka bode tase % 
6% Re ae Nee es % 
8 MS. 3 lala a eielsnie a Celia aie % 


Round Tubing 
STANDARD SIZE RANGES—(inches)—INSIDE AND OUTSIDE 
DIAMETERS 














Rolled Tubing Molded Tubing. 
NEMA Inside Diam. Outside Diam. Inside Diam. Outside 
Grade Min. Max. Max. Min. Max. Min. Max. 
x % 8 ts 50 % 8% % 4 
XxX % 48 tes 50 % 8% % 4 
XXX None None % 8% % 4 


Round Tubing. Rolled and Molded 
(all grades) 
TOLERANCES—INSIDE AND OUTSIDE DIAMETERS 


Nominal I.D. and O.D. 
From To Tolerance — Plus or Minus finaeee 
(inches) (inches) Inside Diam. Outside Diam. 
% ii .003 .005 
% 1 .004 .005 
2 4 .008 .008 
4% 12% .010 .025 
(Rolled only) 
Round Molded Tubing 
(all grades) 


WALL THICKNESS TOLERANCES 


Wall Tolerance — Plus or Minus Gupas 
i % to %-in. Over % to %-in. 

(inches) LD. incl. LD. inel. Yio tk LD. 
Less than yy ....... .008 .008 .008 
4 and less than % .. 011 011 011 

and less than % .. .017 015 011 

ek fee e .025 .018 018 

Round Molded Tubing 
WALL THICKNESS TOLERANCES 
Wall Thickness Tolerance — Plus or Minus (inches) 
inches) NEMA Grades X and XX 

TS ae ee reer .006 
i NE bo. sa'6 00.00 9% 00 .007 
% and less than % ........... pet, .009 
££ 2 5 i ee eee ee 011 

Round Tubing 
(all grades) 
SAW-CUT LENGTH TOLERANCES 
Tolerance — Plus or Minus (inches) 

Length for Tubing of Following Outside Diam. 

(inches) fs to 2-in. Over 2 to 4-in. Over 4-in. 
fe eae .010 .010 .030 

From $8to 6...... .010 .015 .0380 
From 6 to 12 ...... 015 .020 080 
From 12 to 45 ...... .080 030 .050 
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aterials Work Sheet SHEET, ROD AND TUBE 
a 
Number of Feet of Tube in One Pound 
LD. Thickness of Wall (inches) ——_—_——. 
(inches) ai ts oy % oa ts 3a % sa ts 34 % 
. eres: 102.40 42.66 24.38 16.00 oe = eine renee oti chore pats 
i tant ebohor 73.14 82.00 18.96 12.80 ee ae cet ont eA Soa tous “ae 
Gt erent: 56.88 25.60 15.51 10.66 7.877 6.095 Feit Sainte ee ae ot 
Be seared 46.54 21.33 13.12 9.143 6.826 5.3383 Ses aad x as rage Bathe 
De takorgtia 39.38 18.28 11.37 8.000 6.023 4.740 avint i paiaiers ie ee ae 
, rte 84.13 16.00 10.03 7.111 5.389 4.266 aa eee ak ae ee 
See 3 Os ce 80.11 14,22 8.982 6.400 4.876 8.871 8.180 2.666 Svs ae. aoe 
Oe accent 26.94 12.80 8.127 5.818 4.452 8.555 2.925 2.461 fs near ae 
, eee” 4.38 11.63 7.420 5.333 4.096 3.282 2.708 2.285 v re Sa 
Re es 22.26 10.66 6.826 4.923 3.792 3.047 2.522 2.1383 ceee ance GR 
. Qe ae ay 20.48 9.846 6.321 4.571 3.5381 2.844 2.3859 2.000 vane pions shes if 
echo b re arate 18.96 9.143 5.885 4.266 3.303 2.666 2.216 1.882 ae oe ses 
, ee eee 7.65 8.533 5.505 4.000 3.103 2.509 2.089 be a a ee eatiea ye 
.) Ere 16.51 8.000 5.171 3.764 2.925 2.370 1.976 1.684 aioe Kae ney 
ae ee ee 5.51 7.529 4.876 8.555 2.767 2.245 1.875 1.600 << Ss Bas 
eee Se 13.83 6.737 4.376 3.200 2.496 2.031 1.700 1.454 a Seton oe 
Ee ee 12.48 6.095 3.969 2.908 2.275 1.855 1.556 1.832 rh eed ee 
Ee 11.87 5.565 3.630 2.665 2.090 1.706 1.484 1.230 ner Nate ens 
BU © aan oO 10.44 5.200 8.545 2.461 1.932 1.580 1.330 1.142 4a Ne See ‘ 
ET a 9.660 4.740 3.103 2.285 1.796 1.471 1.2389 1.066 ee Pe ee ‘ae oF. 
Oe tee eee 8.982 4.413 2.891 2.182 1.678 1.376 1.160 1.000 are ca iid . 
Ee 8.393 4.130 2.708 2.000 1.575 1.292 1.091 941 Soa wis fea ae 
Meo Naricusuntole 7.877 8.878 2.547 1.882 1.483 1.219 1.030 .889 -773 692 ees bi 
/ Sar 7.420 3.656 2.403 Loe’ 1.402 1.152 .975 .842 .789 656 Shier 
| Ree 7.013 3.459 2.274 1.684 1.330 1.094 .926 .800 -702 624 ee k 
eee oe 6.649 3.282 2.160 1.600 1,264 1.040 881 -762 669 596 es wes 
EE Ag cs, ee 6.321 3.121 2.055 1.523 1.204 .992 841 yb yd .639 .569 ile ‘ 
Serres 6.023 2.976 1.961 1.454 1.150 .948 .804 .696 .612 545 ceca ae 
RS 2 eng eae 5.752 2.844 1.875 1.391 1.101 .908 .770 .667 .587 522 pions ocall 
eee 5.505 2.722 1.796 1.333 1.055 871 .739 .640 563 502 peas ool 
ire. 7 State ec ti% 5.278 2.611 1.7238 1.280 1.013 .837 .710 615 542 483 485 395 
i a 5.069 2.509 1.656 1.231 .994 .805 .683 593 522 .465 .419 381 
Ae 4.876 2.414 1.595 1.185 .936 -776 .659 572 504 .449 .405 368 
ee eet 4.697 2.826 1.543 1.143 .906 .749 .636 552 .486 434 391 855 icall 
hss a 4.531 2.245 1.483 1.103 857 724 615 534 AT71 420 378 ‘344  ICally 
-. eee 4.376 2.169 1.434 1.066 .846 -700 595 516 455 .406 .866 833 Ah 
a 4.231 2.097 1.387 1.032 .819 .677 .576 .500 441 .394 .855 323 
SRE Set 4.096 2.0381 1.343 1.000 .794 .656 .558 485 428 382 845 314 pact. 
” BA Pore 8.969 1.968 1.302 .970 .770 637 542 470 415 871 835 305 
a ee 3.849 1.910 1.263 .942 -748 618 526 457 .404 .860 825 296 B powe 
Pere 3.736 1.854 1.227 .914 -726 601 512 444 892 .850 .3817 288 
ee ee 3.630 1.802 1.193 .889 .706 584 498 482 381 341 .808 ‘289 & Parts 
Wc aitc sae 3.531 1.752 1.161 .865 .687 .569 484 421 372 832 .800 278 avail: 
| ha: eee 8.435 1.706 1.130 842 .669 552 472 .410 862 .824 .293 266 ¥ 
ee 8.845 1.662 1.101 821 .652 038 .460 400 354 .316 .285 .260 used 
, eee 3.260 1.620 1.073 .800 636 527 448 .3890 845 .808 .279 .254 ‘ 
| ae 3.180 1.580 1.047 -776 .621 514 438 881 336 .801 272 .248 cours 
/ Seer 8.103 1.542 1.022 .762 .606 .502 428 872 829 .294 .266 242 
ee 8.029 1.505 .999 .745 .592 493 .418 364 821 .287 .260 .287 can b 
eee 2.959 1.471 .976 27 579 A79 .408 855 314 .281 .254 .282 ulti 
re ee 2.892 1.438 .954 Be x i .566 .469 .400 .848 .807 .275 .249 297 F MW 
tainec 
Approximate Weights of Standard Im 
— 36 by 36-inch Phenolic Laminate Sheets of pre 
Thickness Weight Thickness Weight Thickness Weight how 
(inches) (Ibs.) (inches) (Ibs.) (inches) (Ibs.) the ix 
ME iirccahin' xt <0 o a tans ose a ake & aeala 1 NS ae ane NaS i nie le hee thre ng 24 NT ge asics old bahar teccldsnhavesis oie 96 
a £6 <4 a tvebindbiec sess. 2 Oe ee oN ae ae 28 IRONS eer DER iene ee 112 meth 
MEY wth once dhecard Wacsisis eng wea eere 4 SON eS Ea rae ere em 82 BN = Kale clavate satiand we Skies Kise we eioubi 128 
Ro Bi reqs POE eck & eal Oe ata 6 IS EAI ae a nae aaa Te 48 RES SE Se ee oe eee 160 mum 
Ee bo ein d als, Pa: stare aad aowla.e a noi 8 MN BAS Ste Raha a oid g kN ee ein mie 56 BE, og S tel etes omits wigta eo aiare ate are 192 Di 
Se ee AO cco hee ee a ay ores 10 1 ge ret eteenenecedsrestenees “ RE OE A ieee epee 224 Ie 
ee re eee ce ee ay ear kedmun 7 eo oats Rie ard ts a 256 , 
MNS icos felt wi eect eee 16 ee 86  gieed cn npbtown tematic 288 extrus 
Meee MIS t 5.163, ea eo ee oo 20 SE RE ee Re ne 90 re OE a ee SIS 820 heat 
pact : 
Weights of 100 foot Lengths of Phenolic Laminated Rods ing tl 
Diameter Weight Number of Diameter Weight Number of as a ¢ 
(Inches) (Ibs.) ft. per Ib. (Inches) (Ibs.) ft. per lb. 
RN, tT eee eR ge 241.43 iE a PE eee 3.22 faces 
a a Re ere er + RGR ee Sere ee 135.80 _ OSI Re eee aan | A rene 2.77 co 
BB ek d nig ee bed oa SRE ete: 60.36 ee ig Sil, a ete en sa 2.42 nse 
inchs Pecusdenesind RHE aetett ce 33.95 | os eepecnairceh wie ar cnvthatnraadaics 2.12 a ple 
ME koe chal ming bea OO LAE rs eo 2 a ae 21.78 A ae ena er oe a Ghee wim Gane ees 1.68 
Bea eet: in a acs <5 15.09 ES NRE Sopot I ed io es Shadow 1.36 lengtl 
RT cn i iatntgs accom perms /h tO oo ele Se ale sot cs for. a eigen 11.09 Ion iirc co's reine CUES NS Aa orca inkinsiatca 4 Bone 1.12 
Re tarot cstweur econ ete og cat ae 8.49 tie es goin csc Gea 948 Th 
Mbt. SEUNG cio 'e SR eee he an a os nana gate ioe 6.71 UE ate re A. sete ate Ran eine A ie Sta tae in a .803 Th 
PRR ei iegeenteny: ESR Satins 5.43 RRR Ea aR ea eaeteie: 1693 ese 
Ms Kos :S datatalacs + che Ss 3 oa amle as 4.49 Ps GRR So desert ES ee ee aes .604 1 
, SR TR a re ee 8.77 igi RE ae tg: PG obo en ee ia 580 : 
quent 
contr: 
MATERIAL TRADENAMES - 
cases, 
Tradenames Producers Tradenames as Producers Tequil 
NINA E sc snd chin adi Tb cnsoidcvi:shsgneis Ate svdparetene Continental-Diamond Fibre Co. PRPS olorniapetercc ecics tsi wide +sls sien Panelyte Division other 
acon ciel ay 6 She! Ais 8,0 Siw oxs Farlite Division St. Regis Paper Co. 
Farley & Loetscher Mfg. Co. nd NES oe, op AG mw Mara Ore Oia eee Richardson Co. Specia 
Ses soi'erny bier atu oitreuais 8a etelela - Formica Insulation Co. sha le mise cai dss Adhd Gr bd 4 cw Wee Spaulding Fibre Co. 
ME PS Tera Vaci es +: sooo ae Mica Insulator Co. Re Fg scores wease, UT eS neice Synthane Corp. eAbe 
| RRS RR st Tic PRR Phenolite Division Sree 7 eae Micarta Division Mees bs 
National Vulcanized Fibre Co. _# Westinghouse Electric & Mfg. 0. eting 
Mac 
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Parts Production 
Speeded by 
Impact Extrusion’ 


By Phil Koenig 
Consolidated Vultee Aircraft 


ANY airplane parts which would normally be pro- 
duced by casting, forging, or by machining from 
solid stock, can be produced rapidly and econom- 

ically by the impact-extrusion method. 

Aluminum and aluminum alloys can be extruded by im- 
pact. The only limit to the size of parts so produced is the 
power of the press that can be obtained for the work. Small 
parts can be produced on standard crank presses which are 
available in almost every shop. Any type of press can be 
used, as it is not necessary to have a high speed, except, of 
course, in respect to production capacity. Hydraulic presses 
can be used to advantage. Small parts can be produced in 
multiple dies and, in this way, much larger production ob- 
tained. 








Impact extrusion can be used advantageously as a method 
of producing a satisfactory substitute for many parts that are 
now being made by the drop-hammer process. Because of 
the increasing difficulty in obtaining forgings, this substitute 
method should be rapidly promoted and used to the maxi- 
mum extent possible. 

Dies for the manufacture of parts produced by the impact- 
extrusion method must have sufficient strength and proper 
heat treatment to withstand the extreme pressures and im- 
pact shocks under the continuous operation imposed. Dur- 
ing the flow period through which the metal passes there is, 
as a consequence of the high pressures between the die sur- 
faces and the flowing metal, considerable friction and, as a 
consequence, wear to be considered. It has been found that 
a plating of chromium is advantageous, as it materially 
lengthens the life of the dies. 

There are many advantages to this form of production. 
These can be roughly enumerated as follows: 

1. Density of the metal is considerably increased; conse- 
quently, the metal is not harmed by this process. On the 
contrary, material improvement is brought about. 

2. Tool cost is relatively low. Dies, in the majority of 
cases, can be easily machined. There is no special skill 
required in the production of these dies over those of 
other methods. Tools for this method do not require any 
special care in the course of their creation. There are 


———.. 


Mecabstract of paper presented at an SAE National Aircraft Production 
eting, Los Angeles, Calif. ” 
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Above—Impact extrusion die. A is punch assembly; B, 

stripper plate; C, punchinsert; D, part; E, die assem- 

bly; F, die form punch; G, stripper pad; H, stripper 
pins; I, stripper shaft; and J, die shoe. 


Below Coin-press die. A is punch; B, part; C, die; D, 
die insert; E, stripper shaft; and F, die shoe 






































Below—A true coining die. A, punch plate; B, punch 
pin; C, guide bushings; D, punch shoe; E, guide pin; F, 
punch holder; G, locating pin; H, punch insert; I, stripper 
spring screws; J, part; K, die holder; L, locating pin; M, 
die; N, locating pin spring; O, die shoe; P, knock-out shaft 
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Left—Die for impact extruding or coining. A, Punch 
holder; B, punch; C, part; D, die; E, die insert; F, die plate 


only a comparatively few simple rules to be followed, 

3. Low production cost is obtained, as skilled labor jg 
unnecessary. Parts produced by impact extrusion, once 
the dies are created, require merely the insertion of the 
blank or slug in the die cavity and the removal of the 
finished parts after the power stroke has been completed, 
Both of these can be done by means of a properly de. 
signed feeding mechanism. A combination of this char. 
acter would, although needed only for large quantity pro. 
duction; be extremely efficient. 

4. Extremely close tolerances are automatically ob. 
tained. Tolerances, when using this method, warrant no 
special consideration. This is radically different from any 
other system. Here, close tolerances are ensured and at 
no expenditure of time, either in making the parts or jn 
their inspection. 

5. There are no set limitations in regard to the form or 
shape of the parts which can be produced by the impact 
method, although symmetrical and cylindrical shapes 
might be best suited as far as the tools are concerned, 
Square, rectangular and oval, as well as unsymmetrical 
shapes, can be produced with equal ease once the tools 
have been made. There is no limit to the height to which 
a slug can be driven. 

There is another consideration that might be given here, 
namely, that of producing parts with holes or openings. 
Sometimes it might be best to drill, punch, or otherwise 
make these after the part has been completely formed. 
There are other times, however, when this is not the case 
and the opening should be made in the slug or blank. 

Care must be given, it has been found, to the design 
and fit of all dies, so as to prevent the metal being formed 
from being forced into the clearance spaces between the 
die body and the knock-out plunger. The high pres- 
sures involved necessitate close fits in this respect, but no 
particular difficulty need be expected. 

6. Secondary operations, wherever necessary, can great- 
ly broaden the field to be covered by this system of pro- 
duction. It has been prophesied, and we believe cor- 
rectly, that impact extruding will be used extensively in 
the production of aeronautical parts. This will not only 
aid materially in obtaining items otherwise requiring pro- 
duction by the drop-hammer method, but will be the 
means of more efficiently producing parts made on the 
turret lathe, milling machine, or by other similar methods. 

7. Thermal methods can be used to supplement the 
strain-hardening improvement brought about by this 
method. 

8. Complicated designs and shapes can be produced 
which would be difficult or impossible to produce by any 
other method and, with properly constructed dies, they 
are obtained with the same ease as the simplest pieces. 

In these hectic days wherein skilled help is at a pre- 
mium, wartime emergency demands the use of every fa- 
cility and every method that Yankee ingenuity and in- 
dustrial development can bring about. This is one of a 
number that have already been utilized in production that 
will help in the dire competition which exists between 
our scientific and productive efforts and those of our 
enemies. 
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. is the one that fails. To determine the real 
price of faulty bearings take the original cost 
and add the expense of installation. Then in- 
clude the productive time lost while the machine 
is down. 


Most bearing failures can be prevented. Start 
with the highest quality sleeve bearings availa- 
ble. See that they are correctly installed . . . in 
perfect alignment. Then institute a regular 
schedule of lubrication with the right type of 
lubricant. 


Johnson Bronze offers manufacturers in every 
type of industry the highest quality SLEEVE 
TYPE Bearings on the market. Johnson Sales 
Engineers are available at all times to give sound 
advice on the installation and maintenance of 
bearings. Real bearing values are figured in 
terms of performance . . . not purchase price. 


DISTRICT SALES OFFICES: Atlanta - Boston - Buffalo - Chicago - Cincinnati - Cleveland - Dallas 
Detroit - Kansas City - Los Angeles - Minneapolis - Newark - New Castle New York 
Philadelphia Pittsburgh St. Louis San Francisco Seattle 


Che 
MOST 
COMPLETE 


SLEEVE BEARING SARIN 
5925 S. MILL STREET ‘aye 
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SLEEVE TYPE 
BEARINGS 


Cast Bronze Bearings 
Cast Bronze Graphited 
Sheet Bronze Bearings 
Sheet Bronze Graphited 
Bronze and Babbitt Bearings 
Steel and Babbitt Bearings 
Steel and Bronze Bearings 
Ledaloyl 
Self-Lubricating Bearings 
Electric Motor Bearings i 
Automotive Bearings 
Bronze Bars 
Bronze Castings 


BRONZE © 


a HEADQUARTERS 
NEW CASTLE, PA. 
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of Engineering Parts, Materials and Processes 


Finishing Cast Surfaces 


ARTIME restrictions on materials for finishing rough surfaces 

of machines permit only one coat of primer or sealer and two 

coats of paint, enamel or lacquer, no filler being allowed. 
However, surface defects cannot be removed without the aid of a 
filler or prolonged grinding which consumes too much time, and such 
defects are magnified by the usual glossy reflecting surface. As a solu- 
tion, the Cincinnati Bickford Tool Co. is using a spatter-type or pebble 
finish on their drills. 

Developed by The Sherwin-Williams Co., this finish renders sur- 
face detects practically invisible and requires only one coat of primer 
to produce a uniform and attractive finish. Primer coat is brushed on 
to insure greater penetration while the pebble finish is, of course, 
sprayed on as shown above. Drying time for each coat is ten minutes. 
The tool is then given a finish coat of standard machine-tool gray. The 
new finish requires from one-third to one-half less time, effort and 
material than the method hitherto used. 


Prefabricated Housings for Machines 


OUSINGS for the Wurton automatic tobacco dryers shown be- 
low are prefabricated light steel] Lindsay Structure. The hous- 

ing provides an airtight enclosure for the 

machine through which tobacco is carried 

on a wide conveyor belt while currents of 

warm air circulate over it, removing excess 

moisture. 

Erection requires a minimum of time 

and labor as all parts are accurately die- 

formed and can be quickly put together 

with simple wrenches, no welding, cutting 

or fitting being necessary on the job. Where 

plant expansion requires it, machines in- 

corporating these housings can readily be 

disassembled and re-erected in a new lo- 

cation. 
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Chains Drive Indexing Table 


OTEWORTHY among the variety of 
4 drives incorporated in the indexing 
table of the Hammond rotary automatic 
shown below, is the extensive use of rolle 
chains. Table work spindles which hol 
parts for deburring, brushing, polishing, 
buffing are chain-driven from a_ vertical 
countershaft visible at the left of the ma 
chine. Countershaft in turn is driven by 
a chain from a speed reducer located in 
the lower part of the base, which aly 
drives through another chain the geneva 
lever shaft for indexing the table. 
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The Engine Hoist & 



































































































ERHAPS IT SEEMS ODD—an aircraft 

engine hoist picking up an idea it 
could use—in a textile mill. Builders of 
knitting machinery are constantly striv- 
ing for speed and more speed, greater 
eficiency of operation. Small wonder 
the knitting industry was among the 
first to adopt the Torrington Needle 
Bearing—its low coefficient of friction 
insured quicker response, and efficient 
lubrication permitted operation over 
long periods without any attention. 

\But the aircraft engine hoist is in no 
great hurry. How much overloading it 
could stand, and how dependable it 
might be—particularly at flight bases 
m steaming jungle, arid desert and 
frozen wasteland—concerned hoist de- 
signers principally. Yet they specified 
the Needle Bearing—for high load 
capacity and reliable performance. But 
in this unique anti-friction bearing’s 
combination of features were several 
others that came in handy, helped equi 
our aircraft industry and air forces wit. 
engine hoists often surpassing specifica- 
tions, and in less time, too. 

_ For the Needle Bearing’s low coeffi- 
cient of friction speeded aircraft engine 
installation and overhauling .. . its 
simple, effective system of lubrication 
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reduced maintenance time and expense 
...its long service life helped ‘keep 
’em flying,’ while ready availability, 
for such essential applications as air- 





NEEDLE BEARINGS— 
ALL TYPES—ALL SIZES 


NEEDLE BEARINGS TYPE DC 
are complete, self-con- 
tained units consisting of 
a full complement of roll- 
ers and a drawn, hardened 
outer race. They offer the 
advantages of small size, 
low cost, high capacity— 
and easy installation. 


NEEDLE BEARINGS TYPE NCS con- 
sist of a full complement of rollers 
and a relatively heavy hardened 
outer race. They are furnished 
with or without inner races. Needle 
Bearings Type NCS are adaptable 
to heavier loads than Needle Bear- 
ings Type DC. 


NEEDLE ROLLERS TYPE LN 
are produced in a range 
of types and sizes for 
assembly on the job into (pp 








low-cost, high-capacity, 

anti-friction bearing units. 

Our engineering depart- 

ment. will be glad to advise on the correct 
size and type for any application. 











TORRINGTON NEEDLE 


craft engine hoists, was and is an im- 
portant factor in today’s staggering 
plane production totals and our sus- 
tained air attacks on enemy bases. 


DOES THIS SUGGEST ANYTHING TO YOU 
in considering your product’s design for 
postwar? There are any number of op- 
portunities for increasing efficiency and 
reducing costs through the Needle 
Bearing’s combination of features. And 
you'll have a real sales story! For To- 
morrow’s customers will be looking for 
the very advantages the Needle Bear- 
ing offers in the products they buy— 
light weight, compact design, easy oper- 
ation, efficient lubrication, minimum 
maintenance. Send for Catalog No. 109 
covering sizes, types and. ratings, as 

- well as list of typical applications of 
the Needle Bearing. In working out 
details, Torrington engineers will gladly 
help you. 


THE TORRINGTON COMPANY 
Established 1866 © Torrington, Conn. * South Bend 21, Ind. 
Mokers of Needle Bearings and Needle Bearing Rollers 


New York Boston Philadelphia $ 
Detroit Cleveland Seattle D A 
SanFrancisco Chicago Los Angeles a 

Toronte London, England 2, 


BEARINGS 





ARE HANDLING THESE MATERIALS 


as original equipment on many types 
of liquid-processing machinery and 
as separate units. 


POWER PUMPS—<capacities from 5 to 
750 GPM. Pressures to 300 psi. Tempera- 
tures up to 600°F. Handling liquids and 
semi-solids varying in viscosities from butane 
to asphalt. 


HAND PUMPS—capacities 7 to 25 GPM. 
Flanged for vertical or horizontal mounting. 
Special bases will be designed to meet any 
requirement. 

BLACKMER BUCKET DESIGN (swinging 
vane principle) makes these pumps self- 
adjusting for wear. No drop in capacity 
during the life of the buckets. When finally 
worn out, buckets are replaced, without 
disturbing piping or drive. As the buckets 
are self adjusting, no fitting is necessary. 
NATION-WIDE ENGINEERING SERVICE 
Our engineers are at your call on any 

problem involving pumps. 





Reduction drive pumps 





Direct-connected pumps 





Pipe-mounted hand pumps 


Check, sign and mail NOW 


To: Blackmer Pump Co., 19712 Century 
Ave., Grand Rapids 9, Mich. 
Send bulletins checked: 


eis 301—Facts about 
Rotary Pumps. 


(T= 302—Pump_ Engi- 


neering Data. BE ditedinc5-+440 endcccsveessess 
No. 130 — Blackmer RN eS dehy os so yr'aine See Rese eh 
General Catalog. 

RE ed oor So bau oe igs Eom 


No. 303 — Hydraulic 
Data Book. 
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MEN OF 
MACHINES 


| hemes of James 
Y. Scott as presi- 
dent of the National 
Machine Tool Builder 
association for the com. 
ing year places in this 
responsible ‘position 4 
man whose _ executive 
and engineering ability 
is best attested by the 
impressive and continv- 
ous growth of the Van 
Norman Co., of which 
he is president, treas. 
urer and general map- 
ager. Mr. Scott, bom 
in Dundee, Scotland, 
entered the employ of the Van Norman Machine Tool 
Co. in its drafting room. He was successively draftsman, 
layout man, salesman, assistant to the president, general 
sales manager, and in 1936 executive vice president, gen- 
eral manager and treasurer of the company. He held 
these positions until 1940 when he became president and 
treasurer. Mr. Scott is a member of the Society of Auto 
motive Engineers and American Society of Tool Engi- 
neers. 








“<< 


. one of the 
household appliance in- 
dustry’s outstanding en- 
gineers brings with him 
a wealth of ‘know how’ 
in appliance engineer- 
ing that should prove of 
material benefit to our 
company in the years 
ahead,” said R. L. 
White, president of 
Landers, Frary & Clark, 
when announcing the 
appointment of William 
James Russell as vice 
president in chargé of 
engineering for the 
Landers organization. Mr. Russell was formerly mat 
ager of appliance engineering at Westinghouse. Born it 
1894 in Scotland, Mr. Russell studied mechanical engi 
neering at Heriot-Watt Technical college, but befor 
completing his course he entered the World War. After 

the war he was sent to Germany with the Army of O¢ — 
cupation and remained there until 1919 when he wSf Lim 
transferred to the British Naval Torpedo factory as tet} Moc 





24 F 






ity. 

engineer. A year later he came to the United States and TORSIC 
for nine months worked for R. & J. Hoe Printing Pres Twi 
Macn 
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A “Brush-Up” Booklet 
you'll ‘want for lesk 





- James Ty F 

presi r 
ation PCANIC4 
€ com- R SPR 
in this Akg 
‘ion a "e%5 
ecutive 
ability 
by the 
ontinu- 
1e Van 
which 
treas- 
| man- 
>» bom 
otland, 
e Tool 
'tsman, 
yeneral 
it, gen- 
e held 
mt and 
F Auto- 
Engi. 








“The Technical Editor 
Speaks” is a refresher booklet 
that brings you up-to-date on the 
technical terms and testing procedures used 
in measuring the properties of metals. It’s a handy, 
useful guide for anyone who specifies, works or uses metals. 


It tells you what you want to know about their mechanical 


properties ... how they are determined and how the infor- SHEAR STRENGTH METAL IDENTIFICATION TESTS 

mation is used to judge metals for practical applications. HIGH TEMPERATURE PROPERTIES PHYSICAL CONSTANTS AND 

Compiled from a series of articles written by THE DE- THERMAL EXPANSION eo ry pa OF 

VELOPMENT and RESEARCH DIVISION of THE LOW TEMPERATURE PROPERTIES CONVERSION TABLES 

INTERNATIONAL NICKEL COMPANY... it includes FATIGUE Measurements. 

discussions and descriptions of the properties listed below. Effect of Keyways on fatigue DEFINITION AND GLOSSARY 
of shafting. OF TERMS 





Send for a complimentary copy...or copies... today. 


The International Nickel Company, Inc., 67 Wall Street, 
New York 5, N. Y. i ) GSE FMS COUPON. | THIS COUPON 








an: . > 
> : | THE INTERNATIONAL NICKEL COMPANY, INC, | 
3orn i | 67 Wall Street, New York 5, N. Y. | 
] eng | Please send Me ©..cccc:eon- copies of the booklet, | 
“The Technical Editor Speaks.” 
befor 24 PAGES OF INFORMATION ABOUT METALS | = - 
After DUI vacinedsvncevceececensesoncsépencovessccnesecsesdppesonsbososvedosaquenponesosooseneneesneseewies i 
of Oc TENSILE PROPERTIES HARDNESS | 
Yield Strength, Proportional Brinell, Rockwell and Vickers | COMET visa icsicsentiesorscossncsseseeteeesprovasessnbowceosermpessebeeebtonbesoninebeshbiccoene ! 
he was Limit, Proof Stress, Rigidity, Tests. The Scleroscope. | | 
as test — of Elasticity, Ductil- = toucuness DMI i cincosssssinisovassnctennensvvesieneseeieesenveivosbesntitoesrontanensitmnaisatatie | 
tes and Impact Strength. Izod and | M.D. 12-43 | 
TORSIONAL PROPERTIES Charpy Tests. Tension and | —_—__saeesssnsssonscsennessensecesnsccsnnccsenscscunnecsnnssssanenssnnvcsennecsanscssnssssosnecsoes | 
“4 Press Twist Resistance Torsion impact. a nnn : 
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Is this the Perfect Ruling Pen? 


HERE’S a new ruling pen you will be proud to own— 
a ruling pen designed by Bruning craftsmen to be per- 
fect in every detail. We believe you will find it different 
from any ruling pen you have used. Here’s why— 


BETTER DESIGN. Balanced for proper “feel”— precisely 
proportioned in point and handle—beautiful in appear- 
ance and as useful as it is beautiful—pen shaped to have 
a natural feel when guided against straight edge. , 


BETTER MATERIAL. Point made of finest tempered tool 
steel, properly heat-treated for longer wear—properly 
drawn for correct tension of upper or spring blade. 
Natural, polished coco-bola wood handle. 


See your Bruning representative now about this new 
Bruning Ruling Pen—or write us for complete infor- 
mation. Charles Bruning Company, Inc. 








Everything For The Engineer And Draftsman 
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BRUNING 


SINCE 1897 
NEW YORK e CHICAGO « LOS ANGELES 


Branches in 14 Principal Cities 



















Co. In June, 1924 he joined Westinghouse where }, 
attended the company’s school of motor design, gathe,. 
ing engineering knowledge that later proved invaluahk 
From the position of development engineer for mam, 
facturing, engineering and cost reduction departmenj 
he was transferred in 1932 to the company’s electric ap. 
pliance division where in two years he became managy 
of engineering in charge of all engineering and develop 
ment work on appliances. 


+ 


MONG other engi- 

neering appoint- 
ments of Gar Wood In- 
dustries Inc., is that of 
George D. Shaeffer to 
the position of chiet 
engineer of the com- 
pany’s engineering de- 
partments. Prior to this 
appointment Mr. Shaef- 
fer had been chief en- 
gineer of the road ma- 
chinery division. Born 
in Paulding, O., he ob- 
tained his mechanical 
engineering degree in 
1921 from Ohio North- 
ern university. Upon graduating he joined W. A. Rid 
dell Co., where he served for several years as chief engi. 
neer. In 1935 he became connected with Allis-Chalmers 
Mfg. Co. Here he was in charge of engineering for the 
company’s road machinery department. Three years later 
he joined the Gar Wood organization as chief engineer 
of its road machinery division. As mentioned, he served 


' in this capacity until his present appointment as chief 


engineer of all the company’s engineering departments. 
° 


W. W. Ga.BreATH has been appointed executive viee 
president of the Pressed Metal Institute. A recently or 
ganized research division will be primarily concerned 
with opportunities of pressed metal in postwar produc 
tion and the speeding of redesign and conversion, to 
which Mr. Galbreath will devote special attention. 

Sd 


WittuM J. Priestiey has resigned as chief of the alloy 
steel branch, steel division, War Production Board, to re 
turn to his post as vice president in charge of research 
and development of Electro Metallurgical Co. 

7 


Ernest W. SEAHOLM who for twenty-two years has 
been chief engineer of Cadillac Car Division, Detroit, has 
resigned and will devote most of his time to consulting 
work relative to war production problems. Succeeding 
Mr. Seaholm as chief engineer at Cadillac is Joxn Ff. 
Gorpon who has been with the organization for eighteen 
years, most recently in supervisory capacities. 


* 


T. W. Lorine, formerly assistant chief engineer, East 
ern Aircraft division, General Motors Corp., Trento, 
N. J., has been retransferred to his former position ® 


(Continued on Page 174) 
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FILING SAW TEETH on hand, band and circular 
saws for the Army Air Corps is the destiny of 
these Automatic Saw Filers built by the Foley 
Manufacturing Company. The precise action 
needed to obtain accurate file cuts depends to 
a large extent upon the use of compact, high 
capacity NCS Needle Bearings. 


where fy 


Nn, gathe. 





(Iw THE NEWS 


WITH TORRINGTON — BANTAM 





A LARGE PRECISELY CONSTRUCTED ROLLER THRUST BEARING, measuring over a foot in diameter, 
enables the giant 514-ton hook, shown in the inset, to rotate smoothly and safely, even when 
encumbered by its 150-ton capacity load. When the Shepard Niles Crane and Hoist Corporation 
custom-designed this load block, which is to hang from an overhead electric traveling crane 
in a West Coast shipyard, they selected a Type LR-71 Roller Thrust Bearing for the yoke 
bearing because of its compact design which provides a static capacity. of 155 tons. This is 
an excellent example of Torrington’s ability to design and build bearings for unusual applications. 
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GRINDING OF GEARS, WASHERS and rolls is 
done rapidly and accurately with this Rotary 
Surface Grinder made by the Arter Grinding 
Machine Company. In the four-speed change 


NEW STANDARDS OF ACCURACY and performance in metal turning have been developed through 


the generous use of anti-friction bearings in this Model ‘“‘M”’ 16-Speed Engine Lathe built by 
The Monarch Machine Tool Company. Giving high capacity in a minimum of space, 
Torrington Radial Roller Bearings have been used as the center support of the spindles of 

















irs has gear mechanism for the drive to the magnetic these lathes, as shown graphically in the accompanying cross-section. 
sit. has chuck, the makers have specified Type NCS 
de Bearings with their compact design and high 
sulting load capacity. Bearing application is shown 
eeding in the accompanying cross-section. 
HN F BECAUSE OF THEIR LIGHT WEIGHT, low coeffi- \ee 
ghteen cient of friction and high lubricant capacity \ 
Needle Bearings serve a wide variety of spe- \ 
cial applications. If you have a seemingly OR Re J NGTO iE: y.| R 4 NN GS 
ee — problem, it may be solved 
uickly and easily by reference to Torrington- 
EMER Bentam's comple line of Newdle Dearie ot STRAIGHT ROLLER - TAPERED ROLLER - NEEDLE - BALL 
enton, all types and sizes. Whatever your bearing THE TORRINGTON COMPANY - BANTAM BEARINGS DIVISION 
‘on as problem, TURN TO TORRINGTON for SOUTH BEND 21, INDIANA 
expert engineering counsel. 
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iW: 


-' TO DESIGN OR REDESIGN YOUR 
EQUIPMENT FOR HYDRAULIC ACTUATION 


Those one, two or three year old machines in your 
plant are about three times older today than they 
would have been under normal working conditions. 
When they need rebuilding, REDESIGN THEM with 


Barnes Unit-Type Hydraulic Circuits. You'll get a 
better machine. They also save design and assembly 
time on new machine designs. 


1 


Send in a complete description 
of your present machine or the 
hydraulic requirements of your 
new designs. We'll design a 
complete circuit using standard 
Barnes hydraulic elements. 




















Barnes pre-tested and 
perfectedelementssuch 
as pumps and valves 
will be assembled in 
the proper circuit to 
suit your job. ad 














“ 


Your circuit will be housed as a 
self-contained unit or panel and 
shipped to you complete for as- 
sembly. Panel assemblies are 
ideal for application where ma- 
chine base serves as oil reservoir. 
















Merely connecting two 
pipes to each hydraulic 
cylinder and mounting 
the unit or panel com- 
pletes the hydraulic 
installation. 















~ FREE DATA  40-page booklet contains AMES 
Grathicg 


detail descriptions of all Barnes elements and 
typical installation circuits. Write for your 


copy today. Ask for bulletin M. D. 1243. 


John §. Barnes Corporation 


MAIN OFFICE 
AND FACTORY 
ROCKFORD, ILL. 


DETROIT SALES OFFICE 
503 NEW CENTER BLDG 
TR-1-1706 











(Continued from Page 170) 
body engineer, Oldsmobile division, General Motor 
Corp., Lansing, Mich. ¢ 
HetmuTH G. BrarEnpet has been transferred from 
supervisor of the dynamotor laboratory to chief develop. 
ment engineer at Continental Motors Corp., Detroit. 


— : 
d \ 
y\\ \eas 


: eS 

Kart H. Brirron, previously vice president of engi. 7" 

neering, Britton Controls Inc., Cleveland, is now in the - 
development engineering department of Thompson Pro. 

ducts Inc., Cleveland. on 

e war pro 

with he 

ALBERT A. AnNHYM has joined Solar Aircraft Co., San § * 9 

Diego, Calif. as consulting engineer. Prior to his appoint. aod 

ment he had been chief engineer, Pacific Airmax Corp. eee 

s nnd ti 








































C. W. Van Ranst has become connected with F, L, 
Jacobs Co., where he will design and develop engines 
He resigned from the engineering department of For 
Motor Co. recently. 


Q 


LAWRENCE B. Jackson has recently been appointed 
director of engineering for the diesel division of Americay 
Locomotive Co. 

C. MorcaNn RIFENBERGH has become associated with 
Westinghouse Electric & Mfg. Co., Lima, O. as desig 
and development engineer. He had been a physicist af 
Federal Telephone & Radio Corp., New York city. 


a 


For the most con- 
spicuous contribution to 
research, _standardiza- 
tion and advancement 
of welded construction, 
David S. Jacobus, re- 
tired consulting engi- 
neer of the Babcock & 
Wilcox Co., Barberton, 
O., received the Samuel 
Wylie Miller Memorial 
Medal awarded recent- 
ly at the annual meet- 
ing of the American 
Welding Society. Dr. 
Jacobus, born in Ridge- 
field, N.-J., in 1862, 
was graduated from Stevens Institute of Technology i 
1884 and received his degree of doctor of engineeril 
from the same university in 1906. He taught expet 
mental mechanics and engineering of physics at Steve 
from 1884 to 1906. Later he joined the Babcock & 
cox Co. as advisory engineer and was also head of tf 
engineering department. Author of many papers af 
considered one of the world’s authorities on steam eng 
neering, Dr. Jacobus is a member of nine societies. 
has served as president of the American Welding Soci¢ 
the American Society of Refrigerating Engineers . and. 
American Society of Mechanical Engineers. He follows 
developments in welding closely and, seeing the DOs 
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You Can’t Build the Future on a Flaw! 


SMOTHER THE BUMS! 


Right now most copies of ‘‘Science 
inSprings” are being used todevelop 
war products. The manual is filled 
with helpful engineering data on 
the design and manufacture of 
springs—information that can be 
most helpful in pla: aing your own 
products. Your signature on the 
letterhead of your company will 
bring the book to you—at no cost. 





HOSE PRODUCTS of yours which are being 
"Rokues now to compete in a competitive 
future era are being planned with great care. 
But one flaw in the design or construction of 
any part of that product... and your plan can 
fail. Consider, for example, one of the smallest 
parts of any machine ... a spring. You depend 
on that spring to do its job, yet, some people 
are willing to call any piece of coiled wire a 
spring. There’s one flaw right there—a flaw 
that Hunter stands ready to correct. With 
Hunter and other good springmakers, the de- 


FORCE DEFLECTION CHARACTERISTICS OF 3 BASIC TYPES OF SPRINGS 
In designing springs (in this case an extension, a compression, and a 
torsion spring) Hunter has long recommended the drawing of a 
pressure diagram in order to record the specifications graphically, 
and to reveal simple errors which may represent serious faults in 
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sign and construction of a spring to do the job 
calls for an engineer’s mind and experience, for 
knowledge of mathematics, chemistry, metal- 
lurgy, research, testing and inspection. It may 
involve the conception of new research instru- 
ments, or a detailed report like the one which 
Hunter prepared to cover the design and per- 


formance of a mechanism and a spring, the 


spring weighing only .000053 Ib. These are 
some of the reasons why your springs, at least, 
will perform—if Hunter designs or makes 
them ... why they won’t let you down. 


performance. The force deflection characteristics of these three 
springs ore represented by the plexiglass curves. Note that in the 
case of the torsion spring, a polar diagram is represented instead of 
the usual linear diagram commonly employed. Construction and use 
of these diagrams are explained in detail in the Hunter Data Book, 











VALVES 
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Hannifin ‘‘Packless’’ Air Control 
Valves give you the positive, accu- 
rate control of air operated equip- 
ment that is essential in modern 
machine applications, plus a sim- 
ple, effective design that assures 
long service with minimum atten- 
tion. Hannifin disc-type design has 
no packing, and no leakage or 
packing maintenance troubles. The 
bronze disc controlling air flow is 
ground and lapped to form a per- 
fect seal with the seat. Wear is 
negligible, yet, if necessary after 
long service, a simple re-lapping 
restores the original efficient seal. 


Hannifin Valves give you a com- 
plete range of choice, in hand or 
foot operated models, duplex valve, 
spring return, manifold, and elec- 
tric types, and pressure regulating 
valves. Write for Bulletin 57-MD. 


Hannifin Manufacturing Company 
621-631 South Kolmar Avenue 
Chicago 24, Illinois 


HANNI 


AIR CONTROL 
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install and forget 
















































bilities, was influential in bringing about more liberalj 

tion of the rules dealing with the welding of pressuis a 
sels. Suitable safety was provided so that at p al 
there is no limitation on the use of welding for any 
ness or size of pressure vessel providing welding is jeans 
ly done and meets required tests. Dr. Jacobus has also 
been a recipient of the Morehead Medal of the Intema. 
tional Acetylene association and was declared a “Modem 
Pioneer” by the National Association of Manufacture 

. 


OR 
ME C. 
-T0 § 


S. I. CoLE was elected a member of the executive 
committee of the Radio Manufacturers association af tts 
annual convention recently. He is president of Aerovor 
Corp. 

” 

Rosert A. Boyer, designer of the first all-plastic auto. 
mobile body, has resigned from his post as chief of 
search, Ford Motor Co. 

« 

W. H. Ausrey, vice president of Frick Co., is the new 
president of the Air Conditioning and Refrigerating a 
sociation. 

Sd 

ANDREW F, Harwuck has been made vice president in 
charge of engineering at Bellanca Aireraft Corp., Wi: 
mington, Del. 

¢ 

Tuomas A. Morcan has been awarded the honoray The zinc 
degree of doctor of engineering by the University of 4 , 
North Carolina. Mr. Morgan is president of Sperry Cor. chined at 

° originall; 


ALVIN J. Herzic, chief metallurgist, has been elected material, 
vice president in charge of research, Climax Molybdenum despite a 
Co., succeeding WiL1Am P. Woopspe who is retiring 

: required. 
after seventeen years with the company. a 
2 training 

Rosert H. Wenpt, formerly chief engineer, has been Altho 

elected vice president of Taylor Aircraft Aviation Cop die casti 


‘ engineer 
Epwin D. Eaton has been made administrative eng- 










neer of Hamilton Standard Propeller division, United Air economy 
craft Co., East Hartford, Conn. Other appointments i- runs are 
clude those of Murray C. BEEBE, chief development ej many W 


gineer; GLENN T. Lampton, chief experimental enginett; 
Cuartes M. Kearns Jr., chief research engineer; ™ 
Cuar.es B. ConweELL, senior engineer. 
° 
Tuomas E. Frencu has been awarded the 
Medal for meritorious achievement in engineering. 
is professor emeritus of engineering drawing in the ef 
gineering department at Ohio State university. 
+ 


A. C. Berc has been appointed manager of the 10% 
machinery division of Gar Wood Industries Inc. 

Joun Tyaarpa, design and research engineer, ° 
joined the Accurate Engineering Co. 










W. S. Epsa.t, who has an extensive background int 
electrical field particularly in the design and product 
of control equipment, has been made manager of at 
combined switchgear and control division 
Chalmers Mfg. Co. 
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IE CAST OF ZINC ALLOY 
'1LT0 SAVE $3.37 PER PART 





A part for an aviation training device. 


The zinc alloy die casting shown above — ma- 
chined and ready for assembly — costs $3.63. As 
originally produced by another method, of another 
material, it cost $7.00. And this saving is realized 
despite a comparatively small number of castings 
required. The casting is employed in a device for 
training aviation students in blind flying. 

Although the economic advantages of zinc alloy 
die castings are now well known among design 
engineers, the impression may exist that these 
economies are true only when long production 
tuns are involved. The above application is one of 
many which dispel this misconception. 


Can be held in any position desired. 


N 
EW JERSEY ZINC COMPANY 


ORSE HEAD SPECIAL ( 
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ALLOY POT 


A publication issued for many years by Tue New Jersey Zinc Company to report on 
trends and accomplishments in the field of die castings. Title Reg. U. S. Pat. Off. 


No.15 
11 DIE CASTINGS GIVE 


MACHINE DESIGN EDITION 


MAXIMUM ADJUSTMENT 


The lamp shown below features unusual adjust- 
ability —to carry the light source in a six foot 
spherical field. Its die cast joints—and an ingen- 
ious balancing mechanism—permit the reflector to 
be held in any position desired. This lamp is serv- 
ing in the ‘round the clock operation of war plants 
and engineering offices. It also serves to emphasize 
the many advantages of zinc alloy die castings. 
Consider the 11 zinc alloy die castings from 
these standpoints: unusual shapes in one piece to 
minimize the number of parts and assembly opera- 
tions required; accuracy of dimensions for the 
snug fit of mating parts; smooth surfaces as-cast 
for easy finishing in rich brown enamel; low cost 
production through the elimination of machining. 


The mating castings constitute the lamp’s joints. 
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Small Sized Seal-Less Pump turing is now limited to three or four veneers that 
least critical and most satisfactory from the standp 


DENTIFIED as Model MVA, an- of weight, strength, moisture absorption, etc. Veng 

other small sized seal-less pump are built up in such a way that stress or strain in 
has been announced by Pioneer direction acts upon the total columnar grain fibers of 
Pump & Mfg. Co., 19669 John R veneer layers. Special type of construction is avai 
to meet radial crushing strength tests and hydrost 
internal pressure requirements, as well as for torsi 
columnar compression, and flexural and tensile strengt 
Plytube is waterproof, flameproof, splinterproof and 
proof; has low electrical conductivity, and is dimensi 
ally stable under extreme temperature ranges which 
not affect thermosetting adhesives. It is suitable f 
sub-zero weather, and when coated can be employed 
carry chemicals and for gasoline and oil containers 
conduit. 

















street, Detroit 3. It was designed for 
machines such as hand mills, sur- 
face grinders, internal grinders, drill 
presses, tapping machines, and the 
like. Just short of 16 inches in 
height, the pump has all the char- 
acteristics built into the full-sized 
pumps. Being a submerged type, 
the model is intended for machines 
having a coolant sump in their base 
or for machines provided with sep- 
arate coolant tanks. In the latter Rotor for Air-Turbine Motors 
case, brackets and flanges are avail- 
able for mounting the pump on the edge, side or top. 













































Chips or dirt that will pass through the grille located EVELOPED by Onsrud Ma- 
in the bottom of the pump will readily pass through the chine Works Inc., 3900 
pump without injuring it. Palmer street, Chicago 47, a new 
rotor has a great deal to do with : 
Plywood Tubing Available the useful range of speed and — 
power now available in air- as easil: 
LYWOOD tubing is being fabricated by Plymold turbine motors. Operating on widely | 
Corp., Lawrence, Mass., from thin veneers and a ther- an impulse reaction principle, The e 
mosetting synthetic resin under the tradename of Plytube. the solid milled rotor with buck- faring « 
Especially strong for its weight it Hoats, having a specific et-type impeller blades employs 1 
gravity of considerably less than 1.0. At present most an air feed-back system. The on- which t 
of its applications have been in round tubing, although panding air plus the company’s To as 
it is possible to produce straight and tapered Plytube patented “metered mist” lubrica- pumps 
whose cross sections are of other shapes. Now being tion hold unavoidable wear to a coopera 
made with urea formaldehyde as its bonding agent, meet- minimum. These rotors are used a. 
ing Army and Navy Aircraft Specifications AN-G8, phenol on air-turbine motors built by Y 
may also be used. It can be fabricated from practically the company, and the complete nazeilaia tl the wo: 
‘any type of veneer, each species imparting slightly differ- — includes se pega ae hd : _— to 100, and she 
i : : orsepower operating at s , 
ent properties to the finished tubing. However, manufac- wont eae, sar alee The full line is availabl hold p: 


to machinery manufacturers for incorporating this typ] Pounds 


of motor in their units. This ¢ 


Speed-Varying Mechanism 






. 
. 






OW available from Link-Belt Co., 307 North 

gan avenue, Chicago, is the bare P.LV. gear a 

varying mechanism for integral-desigring into = 7 

tools and many other types of machines. The mecha ) 
is furnished without housing, and the engineer can 

body it within his machine, running it the 
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JACKS OF ALL TRADES EMPLOY VIM LEATHER PACKINGS 
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Hydraulic jacks, whereby a girl can lift 20 tons 
as easily as she can pump water from a well, are 
widely in use today in many industries. , 
The enormous expansion in aircraft manufac- ye er arn es ar pe ee 4 phe a c . 
jacks, making quick repairs po e. Photo 
turing created a need for wing and nose jacks courtesy Joyce-Cridland Co. 
which had to be met rapidly. 6 
To ascertain the proper packings for rams and 
Pumps of these jacks, Houghton engineers 
cooperated with the manufacturers and with the 
Amy Air Force. Today these jacks will be found 
the world over, at every air maintenance field 
and shop—all packed with VIM Leathers which 


hold pressures from zero to many thousands of E. F HOUGHTON & CO 
pound = 7. e ™ 
“ay -\Ailaipantmaaieaee 303 W. Lehigh Avenue, Philadelphia 
co : . . “ “ 
re operative design work isa plus feature Sales and Service Offices in All Principal Cities in the 
- Leather Packings. Take the best leather United States and Canada 


Cginecred WHIM Leather Pchig 
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tannage, give it the proper selected impregna- 
tion, and then work out the right design — and 
the result is a well packed job. 

Our engineers are ready to help you on hydrau- 
lic and pneumatic design work for war or peace. 
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ask Westinghouse! 
-.-the one best way 
to find the one best 


motor for the job 


Chances are that out of the 
many motors we’re now making 
for battle service, we’ve got one 
to fit your needs. If not—West- 
inghouse is ready to design a new 
one or to adapt an existing type 
to fit your job ... and do it 
without false starts or lost 
motion. Our experience in 
matching motors to battle jobs 
is at your disposal. Call or write 
your nearest Westinghouse office. 
Westinghouse Electric & Mfg. 
Co., East Pittsburgh, Pa., 
Dept. 7-N. J-21290 



























reservoir with the change gear sets. Operating sp 
within each speed range is regulated by handwheel, 
lever. The P.I.V. control shaft is extended just out 
the machine housing for mounting of operating lever, | 
though other media may be used, a gear or silent chy 
drive is recommended for connecting electric motor. 
P.I.V. gear input shaft. A speed indicator plate may 
attached, for instance, to the front of the gear head. 
a machine tool, having three rows of markings correspoq 
ing to speeds obtained by the P.I.V. gear and three ch; 
gear sets. The control lever can be equipped wit 








pointer and the scale arranged for vertical motion pt 
vided by the change gearshift lever so that the poit 
will indicate the speed on the proper scale. Operatio 
simple since itis necessary only to know the work di 
eter and cutting speed, select the proper range, shift f 
control lever until desired speed and diameter coine 
and start the cut. Should speed prove too low or 
high, it can be changed without releasing cut. 
mechanism is of compact, all-metal construction, employ- 

ing a positive drive chain making side contact with 

radial teeth cut on two adjustable-diameter disS§Copper bra: 
constituting each of the two wheels the chain cfd mounting 
nects. thanks for Cc 
n 

rung flux 
OR general purposes a synthetic rubber in three den tick) _ 
sities is announced by The B. F. Goodrich ©. The shan 


Akron, O. The three grades are soft, medium a bore Bes 


Synthetic Rubber Available 


| each having good oil-resisting properties. The male™giin o14 ti 


| 445-G-83393 type announced by Guardian El 


can be made into slabs, cord, tubing, or in almost b ought up: 
other molded shape. Slabs 24 x 120 inches are @ 


-inch 
_ able in thicknesses of 1/8, 3/16, 1/4, 3/8 and 1/2 ss 
| and 24 x 60-inch slabs in 3/4-inch and 1-inch thickness Bay,» FURN 


The three grades correspond with prewar crude TUD"DATA ON 4 
sponge. 


Adjustable Overload Relay Cl : 0 


N ADJUSTABLE overload relay for — et 
cuits with varying current demands te: -— 
Its out 


Co., 1400 West Chicago boulevard, Chicago. ‘hema Desic 
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4iGH SPEED 
STEEL TIP 


“JY——~ COPPER SHIM 








Simple method of applying high speed tips 


Information supplied by an Industrial Publication 


Copper brazing offers a readily available means Then the assembly is transferred to a high 
mounting high speed steel tips on low alloy heat furnace and held at quenching temperature 
tunks for cutting tools. (2200-2350° F.) until the tip is soaked through. 
The procecure is quite simple. A recess milled Copper melts at 1980° F., therefore the shim 
nthe shank is thoroughly cleaned and coated with will melt and spread over the interfaces, forming 
iazing flux. The flux is also applied to the high a firm bond. 
heed steel tip. A copper shim (0.003 to 0.008 in. After withdrawal from the furnace the tip is 
) is cut to the size of the recess. aligned and pressed into place to squeeze out 
The shank is heated until the flux flows freely excess copper and flux. As soon as the tip is well 
ielore the shim is fitted in the recess. After the bonded to the shank, that end is oil quenched. 
and tip are put in place, the assembly is Final operation consists of the usual high speed 


‘wil bought up to 1650° F., in a preheating furnace. steel temper at 10O0-1050° F. 





FURNISHES AUTHORITATIVE ENGINEERING |] MOLYBDIC OXIDE, BRIQUETTED OR CANNED e 
"A ON MOLYBDENUM APPLICATIONS. |f FERROMOLYBDENUM “CALCIUM MOLYBDATE” 
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Castolin Eutectic’ 
EUTECTIC 


eans Lowest Binding Alloy) 


LOW TEMPERATURE 
WELDING 


ae: 


FREE LATEST 
i | Wecoine 
\\ Dara 


’ Conteina Sam Answers to 
Hundreds of Wartime 
Welding Problems 





Contains vital facts to speed up your production 

and cut your welding costs with Eutectic Low Tem- 

perature Welding. Also valuable information on: 
Production Welding 

Joining dissimilar metals and dissimilar gauges with- 

out burning @ Design simplification © Substitution 

of butt joints for lap joints, etc. 

Salvaging Defective Castings 
Effectively at low cost @ Completely machinable, 
invisible welds © Ideal for thin walled or heavy 
castings in all metals. 


Maintenance Welding and Tool Salvaging 
“Hard-to-get" tools costing up to $180 and re- 
quiring up to 50 weeks for delivery, salvaged for 
, re-use in a few minutes at a cost of but a few cents. 


Ordnance Plant Engineer writes: “Book very 
instructive, send ten more for distribution.” 


Write for Welding Data Book R 
®Reg. U. S. Pat. Off. 


a ee 


WELDING ALLOYS COMPANY 


Originators of the Low Temperature Welding Process 


40 WORTH STREET, NEW YORK, 13.N.Y. 


EUTECTIC WELDING ALLOYS COMPANY 


40 Worth St., N. Y. 13, N. Y. 
Please send your latest Welding Dat 


a Book R 
hemical Industries 
BOOTH ‘No. 403 


Madison 





Name 


Square Garden 


Y. Dec. 6-11 





Company 
Address 
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| zero; at any second during the interval exact 








standing characteristic is that it can be adjusted to Close 
at any value from .20 to .75 amps by means of an adjust. 
able core which varies the reluctance of the magnetic 
circuit. Rating is 5 amps at 115 volts, 60 cycles; up to 
three-pole double throw. It can be wound to Operate on 





current or voltage ranges where the minimum wattage 
is over .32 watts and the maximum wattage is under 4.5 
watts. Vibration resistance is 8 times gravity, energized, 
or de-energized. Dimensions are 1 3/16 x 23/8 x 27/8 
inches; weight, 9 ounces. 


Signalling Timer Announced 


.-ESIGNED for visual and audible attention when a 

time interval is completed, the new Series S signal- 
ing timer of Industrial Timer Corp., 117 Edison Place, 
Newark, N. J., is versatile in application in that it pro- 
vides for automatic closing or opening of a circuit at the 
end of elapsed time, and operates additional buzzers, 
bells or lights at remote locations. When pointer is set 
to required interval, a circuit is closed which operates a 
pilot light indicating that the time interval has started. 
The moving pointer revolves counterclockwise toward 








time elapsed 


is shown on dial. On completion of interval, an audible 


alarm sounds and pilot light goes out. The buzzer watt 
tinues to sound until the toggle switch on the timer “4 
snapped to “off” position or the timing interval is a 
started by moving the pointer knob to the required 
terval. Socket on side of timer provides for addition 
lights or alarms. If closure is required during inte — 
an easily accessible change-over wire and terminal is P 

vided at the rear of the bakelite case. Rapid resetting 
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HERE'S THE SOLUTION: 


live seats made of specialized 
wk-and-synthetic-rubber compo- 
itions, developed by Armstrong, 
uve proved to be the perfect an- 
werto this problem. Selection of the 
Mper composition depends pri- 
warily upon the kind of gas handled 
Wy the valve. 

While the formulas are different, 
_ these Armstrong Compositions 
ve one thing in common: the 
“mbination of physical properties 
“essary to hold gas under high 
pate. They are resilient, to form 
‘Positive Seat .. . and very dense, 
es to be impermeable. They do 
lot "freeze” to metal. 


ible 


r is 


AR) . 
MSTRONG’S SEALING SERVICE 
In addition to 


SEBS E 


cork-and-syn- 


- et} ° . . . 
ing B“*le-rubver compositions, Arm- 
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REQUIRED: a valve seat that will hold 


gas under high pressure. 


strong manufactures many other 
specialized sealing materials. (See 
the list of general types below.) 
Compositions with practically any 
desired combination of physical 
properties are available as sheet and 
roll goods, die-cut gaskets, ribbon, 
tapes, molded shapes, 
truded rings. This wide variety of 
materials in many forms enables 
Armstrong to supply the right seals 


and ex- 


for hundreds of types of equipment. 
WRITE FOR SAMPLES 


For samples of materials which 
will meet your requirements exact- 
ly, send your sealing problems to 
Armstrong. For helpful data about 
sealing materials, write for your 
free copy of “Gaskets, Packings, 
and Seals.” Address 
Cork Company, Industrial Divi- 
sion, 5112 Arch St., Lancaster, Pa. 


Armstrong 


ARMSTRONG’S 
GASKETS - SEALS - PACKINGS. 


Synthetic Rubbers ¢ 
Cork Compositions ° 


Fiber Sheet Packings ©» 


ea 


Cork-and-Synthetic-Rubber Compositions * 
Cork-and-Rubber Compositions 
Rag Felt Papers 


Natural Cork 


*FORMERLY ‘tCORPRENE”?’ 





























* Lewellen knows speed control 
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PRODUCTION MOUNTS! 


%& Use Lewellen Variable-Speed Motor Pulleys on your 
fixed-speed machines. Use them where space is limited or 
where it is neither necessary nor practical to use Lewellen 
Transmissions. Watch production INCREASE as you have 
the exact speed needed to meet production requirements. 
Sizes for all motor horsepower and speeds from frac- 
tional to7'2 hp. Speed range 3 to 1 for all pulley sizes. 
(One size has a speed range of 2% to 1.) 


Look at these features and you'll wonder why a 
Lewellen costs no more than other standard pulleys 


1. The adjustment of the motor and pulley is a 
straight line motion. The belt travels on a fixed cen- 
ter line. The machine shaft pulley need be no wider than 
the belt. Changing speed does not twist nor curl the belt, 
nor change the center line of the belt. A sheave or narrow, 
flat pulley may be used on driven shaft. 


2. The machined disc hub and enclosing cap provide a 
concentric damped spring mounting. Constant torque 
performance is obtained, even under irregular load 
conditions. 


3. The pulley is accurately machined to fit the diam- 
eter, length and keyway dimensions of the motor 
standard shaft. Two set screws are included. 


4. Pressure lubrication reaches all bearing surfaces 
through a single Alemite fitting. All working parts, in- 
cluding the spring, are enclosed for safety and protection. 
The grease stays in—the dirt stays out. 


LEWELLEN MANUFACTURING Co., CoLuMBUS, INDIANA 


LEWELLEN 
Varialle Speed 
TRANSMISSIONS 
Varialle Speed 
MOTOR PULLEYS 














of the pointer knob when the same time interval jg to 
be repeated is afforded by an adjustable backstop. Ep. 
closed in a black metal case, the size of the timer is 5x5 
x 3% inches. It operates on alternating current, 115.9% 
volts; 25, 50 or 60 cycles, 1000 watt voltage and fre. 
quency to be specified. Motor is slow speed, self-starting 
synchronous type. Pure silver contacts are used. 


Alloy for Small Mechanism Parts 


FFERED in a form adaptable to instrument beg. 

ing pivots, needle valves and similar applications, 
a new alloy of tungsten, chromium and cobalt has been 
introduced by Haynes Stellite Co., Kokomo, Ind. Re. 
sistant to many corrosive media and all normal atmos 
pheric conditions, this stainless metal cannot be machined 
in small parts; it has to be cast close to size and approx 
mate shape and finished by grinding, and lapping if neces. 
sary. Properties of the new material include a tensile 
strength of approximately 65,000 pounds per square ineh, 
a hardness of rockwell C-60 to C-62, high resistance to 





wear, an unusually low coefficient of friction, the ability 
to take a high polish, and excellent resistance to corrosion, 
whether from atmospheric conditions or chemical agents 
such as water solutions of various salts, alkalies and acids 
This nonmagnetic alloy is easily fabricated and can readily 
be brazed or welded to steel or other base metals, fo 
use in instruments or mechanisms where nonmagnetic, 
corrosion and wear-resistant parts are essential. Becaust 
of its bearing properties the material has been used 
in other forms to provide wear resistance on various typé 
of industrial equipment. It has also been recommended 
as a substitute for sapphire bearings. At the present time 
the alloy is being furnished in many cast forms such 3s 
pins for pivots and shafts. 


Lubricated Centrifugal Clutch 


ECAUSE the new clutch announced by Amalgamated 
Engineering & Research Corp., 100 West ner 
street, Chicago 3, combines features of both “eo 
and centrifugal clutches, is made in all sizes, and cH 


: ; | effi 
be operated horizontally or vertically with patio 


ciency, it has many applications wherever power a 
mitted through shafts. This new automatically ‘ee 
ing and self-disengaging centrifugal clutch is pr om 
in an unlimited range of sizes and capacities and a 
either as a coupling between shafts or as a wae x 
or gear in a transmission, as well as a starting er pe - 
tween power units and driven mechanisms. 
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a metal old as time — modern as Comornouw! 































vility 
sion, In pre-war days, the quality and uniformity of Riverside Phosphor 
Bronze was so widely recognized by industry, that this Riverside 
cids. 
adily product became a standard engineering material. Because of pre- 
f 
ot vailing conditions, the entire output of Riverside Phosphor Bronze 
oe alloys has now been diverted from many of its normal channels to 
ypes feed the insatiable appetite of Mars. Thus, Riverside sales repre- 
sentatives, today, do anything but sell; they are expediters, fillers- 
h as out of forms, and all-around helpers. As a result, they are often 
unable to call on as many of our good friends as frequently as we 
would like. But when the war is won, this Company’s sales and 
technical staff—with a vastly increased amount of experience data 
ed 
to draw upon—will again be at the disposal of industry. 
ated 
cal 
4 ll your service again after Viclory V... 
ed RIVERSIDE... Burlington County... NEW JERSEY 
yes 
ae NEW YORK - HARTFORD: CLEVELAND: CHICAGO 
| be- 


n as 
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NOPAK Air Cyl- 
inder Provides 
Pneumatic Power 
forBeading Press 


in Rohr Tubing Department 


A novel tube-beading press has been devel- 
oped at the Rohr Aircraft Plant, which puts a 
bead on chrome or monel tubing in 2 to 3 sec- 
onds; 20 times faster than previous methods! 


The heart of this press is its unique die-assembly 
which works like the collet in a screw machine. 
An expansible rubber inner die, inserted in the 
tube end, is pulled into a 4-section metal outer 
die. The expansion forces the metal into the 
beading cavity of the outer die. Dies for various 
tube sizes can be changed in 10 seconds or less. 


Dependable pulling power for this fast-working 
press is furnished by a Standard NOPAK Model 
“A” 12” Air Cylinder, controlled by a foot valve. 
Turning out “beads” at the rate of 20 to 30 per 
minute establishes NOPAK Cylin- 


ders as a dependable source of 


pneumatic power for continuous ~— 


high-speed production operations. MOPAR Crlindets azo 


. . trolled by NOPAK 2-, 

Ask for Cylinder Bulletin 82-A. 3. and 4-Way Valves 

~ ; —Hand, Foot or Sole 
noid Operated. 


GALLAND-HENNING MFG. CO. 
2752 SOUTH 31st STREET © MILWAUKEE 7, WISCONSIN 


NOP Vif Representatives in Principal Cities 
DA VALVES and CYLINDERS 
DESIGNED for AIR or HYDRAULIC SERVICE 


A 4234-14 





the Torkontrol, the unit consists of a partially filled ojj 
chamber fitted with a freely rotating hub which Carries g 
series of movable wedge flyweights. As the hub revolyes 
these weights fly outwardly and engage internal rims of 
the outer case, binding the hub and shell into a function. 


ally solid pulley or coupling. Working well in either 
direction, it can be set to engage or release at a given 
speed, and to slip in case of overload. The sizes in which 
the clutches are available are from %4-horsepower to 500 
horsepower. 


Thermostatic Delay Relay 


ITH the new thermostatic 

delay relay developed by 
Amperite Co., 561 Broadway, New 
York, delays from 1 to 100 seconds 
are claimed to be possible. The 
relay is compensated for ambient 
changes of —40 to 100 degrees 
Fahr., and can be furnished in 
single-pole, either normally open 
or normally closed type. Contacts 
are capable of handling up to 12 
amperes, 115 volts alternating cur- 
rent or direct current. Hermetical- 
ly sealed in an inert gas to assure 
clean contacts at all times, the 
unit fits standard octal radio base. Accuracy of che 
tronic timing and extended delays possible with this Te 
lay make application possible to processing and indus- 
trial machines. 








New Synthetic Rubber 


NOWN as Uskol a new synthetic rubber—the sixth 
major type to be discovered—has been Jona 

by General Laboratories of United States ee 
1280 Sixth avenue, New York. This synthetic meet 
which will be used in both industrial and we 
equipment, offers a high degree of resistance to so - 
It can therefore be used in the manufacture of eq 
ment coming into contact with fuels, oils, wn y 
cleaning fluids and other penetrating chemicals ; 
will be utilized for specialties such as indus 
items, tubing, gas and oil hoses, tank linings, and 
plication to paper and cardboard to render them fF 
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electrical cables on 
this KELLER MACHINE 


This is a famous Keller Machine 
under construction. 

It is widely used to make the nu- 
merous master dies so important in 
American production. In peacetime, 
dies produced by this machine per- 
form such amazing tasks as stamping 
out entire automobile tops in one 
fell swoop. Now these machines are 
doing equally astounding war pro- 
duction jobs by making intricate 
parts direct from a master sample. 

The electrical system motivating 
this Keller Machine must be con- 
stantly protected from abrasion and 


pA we 








the deteriorating effects of 

oiland grease. Little wonder & 

that the power and control 

cables are covered with 

American Flexible Metal 

Hose, which flexes so easily 

it permits full freedom of motion: 
In many other ways, also, American 


_ Flexible Metal Hoseand Tubing serve 


the war industries with distinction; 
some by conveying oil, steam, gas 
and water; others as a vacuum service 
for removing filings and dust, and in 
a thousand and one other important 
applications. 43204 











Photo courtesy of 
Pratt & Whitney — 
Division Niles -Bement- 
Pond Co. 


AMERICAN METAL HOSE BRANCH OF THE AMERICAN BRASS COMPANY « General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company « In Canada: ANACONDA AMERICAN BRASS, LTD., New Toronto, Ontario 
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D ESPITE 


TODAY'S ABNORMAL CONDI- 
TIONS, AHLBERG ENGINEER- 
ING SERVICE is being 
maintained as usual. 
Bearing specialists are 
available in all twenty- 
three branches to help 
you with your immediate 
bearing problems. 





In addition a definite 
part of Ahlberg Engineer- 
ing Service is the assist- 
ance to bearing users in 
preparing for alteration 
of designs and the devel- 
opment of new products 
with a view to future con- 
ditions when new bear- 
ings are once again 
available for norma! 
uses. 


IT IS AHLBERG’S DESIRE 
to make all its facilities 
available for the needs 
of peace as well as for 
the immediate problems 


= a 
BEARING 
Manufacturers of (cvs 


3917 WEST 
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: Oud West sta PRECISION BEARINGS, INC. Lu 4 


FACTORY BRANCH 
.  $TOCKS AT 


Atlanta 
- Baltimore 
fi: Boston 

Bi: Butfalo 

if. Chicago 

#;. Cincinnati 
&- Cleveland 
e: Columbus : 
E: Dallas a 
Bs Denver 
Z; Detroit A 
« Kansas City 
i: Memphis 

Milwaukee 






Minneapolis a 
New Orleans 
: New York ‘ 
- Omaha 

E Philadelphia 
;: Pittsburgh 
E Providence 
i §6St. Louis 
Washington 

























LY 
COMPANY 


Master Ball Bearin 


47TH STREET 
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to grease, water and chemicals. The new synthetic 4p. 
sulted from a search for rubber which would Provide 
greater resistance to attack of high octane aviation gag 
line, and its use will be limited to war requirements for 
the duration. 


Dynamic Braking Relay 


N THE new types 68HX100 and 67HXX100 relays of 

Struthers-Dunn Inc., 1321 Arch street, Philadelphia, 
instantaneous dynamic braking with split-series field mo- 
tors is provided. The relay offers positive action, legs 
weight and simpler mechanisms for a wide range of ain 
craft and other applications such as retractable 
gears, wing flaps, trim tabs, bomb bay doors, hoists, and 





similar uses utilizing reversing motors. For winch op 
erations, relays permit substitution of a simple locking dog 
for the conventional large magnetic brake. Of “nutcracker 
construction, the lightweight relays have exceptionally 
strong contact pressure. There. are no sliding contacts. 
Positive contacts select the proper field winding to give 
reserve torque for braking. Relays operate in all positions 
and withstand salt-spray, vibration and altitude tests. 


Cyclometer-Type Counter 


RIGINALLY designed for registering rotary coil 

turns, the cyclometer-type counter unit offered by 
Barker & Williamson, 235 Fairfield avenue, Upper Darby, 
Pa., has many additional uses such as application where 4 
shaft must be turned a predetermined number of times 
or set at any predetermined position. The exact num 
ber of turns can be recorded on the counter, down t0 





tenths of a ,turn. Used with rotary coils the = 
provide an easy means of setting the contact at yn 
sired inductance value. Other uses range from reco 
vertical and horizontal stabilizer adjustments on 4uP 
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WALD 
Sole Manute 


Macrae Di 





INTERNAL TYPE 





EXTERNAL TYPE 
NaTioNAL Aircrart STANDARD 51 — 


aldes Truarc presents a significant advance in retaining rings. 
It spreads or contracts without distortion; always retaining its perfectly fitting circular contour. 
For thrust-load fixing, and shaft and housing applications, Waldes Truarc provides 
distinct advantages over nuts and bolts or wedges and washers . . . it reduces dimension 
and weight . . . saves material . . . cuts manufacturing time . . . simplifies assembly and 
dis-assembly. On request, we will gladly furnish samples and full data for your tests. 


WALDES 


U. S. Patent 
Re 18144 




















> 


VALDES KOH.IeNOOR-INC. 


ee LONG ISLAND CITY-N.Y. 


Sele Monutacturers in U.S.A. Wry I N G: 
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to any requirement where a shaft is rotated more than 36) A= 
degrees and the exact rotation recorded. The counter Pe 
assemblies have direct shaft drive (1:1 drive shaft to | 
driven unit). Shafts can be of any length. Units Weigh 
8 ounces, are sturdy and pass wartime specifications, Avail. 
able with either right or left-hand rotation, they can be 
supplied with nameplates to suit the application. 


"+ + OF THE “BIG VOICE 


Be 


Commands and instructions over loud speak- 
ers direct the operations of landing forces and 








combat units. To operate these, and other 
communication systems, power is supplied by 
portable gasoline ae powered generators. 


One more combat 


uty added to the many 


standard and special applications eg by 


st 


hundreds of thousands of Sepends 


le, instant- 


arting, 4-cycle, air-cooled Briggs & Stratton 


engines now serving our armed forces, 


[NQUIRIES are requested from 
those manufacturers who require 
portable gasoline engine power for 
war production — or for their post- 
war gasoline-powered equipment 
now being planned. 


We are better prepared than ever 
to carry on the traditions of 
Briggs & Stratton engines — with 
the same high standards of quality 
and precision manufacture, their 
rugged dependability, easy starting 
and economical perform- 
ance — all the features 
that have earned for 
Briggs & Stratton the 
reputation as builders 
of “the world’s finest air- 
cooled gasoline engines.” 
“It’s powered right—whenit’s 
poweredbyBriggs&Stratton.” 
BRIGGS & STRATTON CORP. 
MILWAUKEE 1, WIS., U. S. A. 


GASOLINE 
ENGINES 


~~ 











Motor Generator Developed 


M ODEL L382 motor-generator, recently announced by 
the Electric Indicator Co., 110 Parker avenue, 
Stamford, Conn., operates on 6 volts direct-current input 
(12, 24 or 115 volts direct-current input available). Al. 
ternating-current output, 1, 2 or 3 phase, varies with the 
speed. The standard model is housed in black synthetic 
enameled aluminum and includes speed regulator and te. 





sistance (speed governor is optional). Speed is controlled 
within 1 per cent for 25 per cent variation in input or 
load, and the generator will deliver 27 volts, 2-phase al- 
ternating current at 2400 revolutions per minute. The 
new model is 6% inches long, 2 inches in diameter, and 
weighs 32 ounces. It is base mounted, and is equipped 
with single 5/16-inch shaft with 1-inch shaft extension. 





Coupling Nuts of Sheet Aluminum 


S A result of a new manufacturing development, 

The Rumsen Co., 8059 Melrose avenue, Los At- 
geles, is producing its AN conduit, coupling and lock 
nuts of sheet aluminum. Tests under working conditions 
according to the company, have indicated the new © 
duit nut to be as strong as machined nuts, as well as be- 
ing light in weight. Critical materials have been © 
served in this method of production and also becaut 
there is greater availability of aluminum sheet stock - 
aluminum bar stock. The AN 3054 series of coupling 
nuts is available in sizes -3, -4, -6, -8, -10, -12 and -16. 


Truck Caster Announced 


ADE to withstand the strain of today’s high 

production, Series 600 truck casters produ om 
Faultless Caster Corp., Evansville, Ind., are fon 
semisteel roller bearing, semisteel plain bearing : 
kite roller bearing wheels in sizes from 4 to 8 ee 
diameter. Load capacities are from 450 to 1500 a, 
Of controlled-analysis alloy of high tensile strength, 
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1. Your costly time-taking pencil | ai aaa . 
Originals deserve the best af help sie . Se aa ~— 


in performing their important tasks. 3. But positives on Photact 
poper or cloth give you ink- ° 
like lines of high cpacity; so 
that you can file away your 
costly original for safekeeping, 




















2. After a long run of blue- 
prints, however, the lines on a oe 
pencil original become smudjed od 1® 


ond weak, so that the blue- a 
Prints made from them are 




































































































































often hazy and illegible. oe 
e | ie: 5 as 
Ep. “ACE “218 DIA ns 2" 
w3RSOOR 4. With a Photact “master,” you can LL * ay. 
ed by ise SCR No if make as many blueprints as you need ace 
venue —each with strong, legible lines, 
input . samba gece 
he Tiblélg = 
~ Je SRS LY ak 
hetic- + S 7aTr 
nd Te- & ra | \ Z__ 
e A | i = 
¢ | TRADE MARK 
> — Today’s pressure for speed in product 
production requires increased quantities 
of highly legible blueprints, brown- 
prints and black-line prints made from 
rolled pencil drawings. 
ut oF 
se al But pencil drawings, with all their ad- 
The . 
cal PRESERVES: Photactpre. Vantages of speed and ease of correction, 
' serves originals—the Pho- have a low opacity of line—and a ten- 
ipped tact print takes the place of P y 
nsion. R the original as a “master” dency to smudge under frequent han- 
for reproduction and future dli A It. bl . f i 
Ki per tay ing. As a result, blueprints from penci 
R OR originals generally do not have suffi- 
RESTORES: Photact re- : 8 5 : y ; wine 
stores old, worn-out tracings ciently strong lines for quick legibility. 
ment, 0 —cracks, smudges, etc., can ‘ 
5 At oN be easily eliminated from Photact reproductions, on the other 
lock x the negatives so they will , é : ; 
not appear in the finished hand, have lines of high opacity which 
tions, Photact prints. , 
con: will not smudge or blur, so that large 
s be DUPLICATES: Photact quantities of biueprints of consistent 
cor duplicates originals—as Lees 
many “second” originalsas legibility can be made from Photact 
cause <== may beneededcanberepro- ,, om 
over duced from the negative on masters. 
i Photact traci 
pling » pha —— a il complete information about the Photact Process 
, % and Photact Papers and Cloths, write: Photact Dept., 
— KEUFFEL & ESSER CO., Third & Adams Streets, 





2) Hy 7 Hoboken, N. J. 
© TF | , . EST. 1867 
| eae 


KEUFFEL & ESSER CO. 


NEW YORK - HOBOKEN, N. J. 


CHICAGO .«. ST. LOUIS - SAN FRANCISCO - LOS ANGELES 
DETROIT e MONTREAL 
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YUE NEEDED TODAY 


Wir Allied armies on the march and the 
retreating Axis forces destroying all existing 
facilities, the need for telephone communi- 
cations systems is soaring. 

The record of the telephone equipment 
manufacturing industry in this war should 
be a sufficient guarantee that our fighting 
men will continue to get what they need, 
regardless of the enormity of the job. 

The men and women at “Connecticut” have 
made a record that stands out even in an 
industry famous for its wartime accomplish- 
ments. 

We submit the record we are compiling 
now, as evidence of ability to serve postwar 
America. We are glad to consult with manu- 
facturers seeking help on electronic or 
electrical product developments — also 
with engineers who have developed ideas 
that might round out our postwar plans. 


CONNECTICUT TELEPHONE 
& ELECTRIC DIVISION 





MERIDEN, CONNECTICUT 


Engineering, Development, 
Precision Electrical Manufacturing 








© 1943 GAI, Inc., Meriden, Conn. 
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caster has a swivel made with two full rows of 
balls rolling in separate and uninterrupted raceways, Jp 
terlocking lugs securely combine upper and lower race. 
ways as one unit. With this construction, horn of caster 
is allowed to swivel freely between the two ball bearings, 






Curved Panel Moldings 


F ABRICATION of parts and panels in cylindrical 
shapes or simple and compound curves at low initia 
costs for small quantities is possible through a method 
of plastic molding used by Theodore Moss Co., 33 Flt 
bush avenue, Brooklyn. Typical of this method is th 
airplane panel which is accurately machined to accommo. 
date levers and knobs, and conforms rigidly to number of 





























curves specified by the designer. It measures 27 inch 
long by 7% inches wide and bears data in depressed while) 
enameled letters, legible due to their color contrast will 
the black panels. The panel is first molded flat and 
while suspended in a semi-cured state, yields to curves@ 
an inexpensively built forming device. The plastic panel | 
are lighter than aluminum and much lighter than othe 
metals. 











Multiple Lubrication System 





EGARDLESS of location or condition of bearings eae hes 

positive lubrication on machine tools and similar ition of 
equipment is assured by the improved Multival os wd the sc 
tion system made by Farval Corp., 3249 East Eightie mote Cc 
street, Cleveland. Under pressure, oil or grease is d duction, ar 
livered to the distributing blocks by means of a manual Hf the things 
or power-operated gun serving as a central pump. i — | 
plete equipment consists of multiple valve blocks, “8 emp 
serving two to ten bearings, lubricant lines leading to 4 eon ‘ 
dividual points, and suitable fittings to accommodate rt a leding 
type of bearing connection. Each measuring pes They are 
be individually adjusted to deliver the exact a : emit cen: 
lubricant required by the bearings it serves. we b so hey are 
mounted at accessible points on the machine all . *wpment, 
ings can be lubricated while equipment is in full ope 


tion. 





Slide Chart for Threads 


HOWING United States Standard dimensions aes : 

coarse and fine thread series a slide chart “a eumatic, 

issued by The Elemoto Sales Co., Teaneck, N. J “ 
slide inside the housing is moved to the right or 
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The Future begins with yesterday 


There has been a lot of day-dreaming about the world of 
‘morrow, and how different it will be. But the best pre- 
ion of the future is provided by a review of the past, 
ad the soundest guide as to how and where W-A-B 
mote Controls can help you to boost tomorrow’s pro- 
duction, and improve tomorrow’s products, is found in 
le things the controls have done and are doing. 
WA:B Remote Control Systems are working on 
Maduction equipment in machine shops, mills and 
undries, simplifying, lightening and fool-proofing such 
‘perations as loading, chucking, hold-down, molding, 
aud feeding, 
They are serving on conveyor systems, where they 
kit centralized dispatching, timing and switching. 
.y are in use on shovels, hoists, cranes and similar 
“uwpment, eliminating the heavy work usually asso- 


W-A-B 


heumat; 
umatic, Pheumatic-Electric, Pneumatic-Hydraulic 
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ciatéd with the operator’s job, and adding an important 
safefy factor. 

hey are installed on a large number of ships, where 
they permit the most precise control of speeds, and 
concentrate control of all maneuvering operations under 
tha hands of a single operator. 

n your thinking about the improvement of products 
anfl production methods to meet post-war needs and 
competition, you will find it profitable to consider 
W+A-B systems wherever a control problem is involved. 


estinghouse Air Brake Company 
f" INDUSTRIAL DIVISION 
hy General Offices: Wilmerding, Pa. 


Years of Pneumatic Control Experience 


CONTROL SYSTEMS 
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KSAN 


wherever you TURN! 


If your designs call for pipe lines which must 
swing or turn, or move as the equipment oper. 


Style 10 
Low Pressure Type 
3-way Swive 


Style 60 
Flanged Ends 
2-way Swivel 


Style 60 
High Temperature Type 
For temperatures to 700° F. 
Pressures to 500 Ibs. 


Style 40x5 
Counterbalance Type 


ates, or fold out of the way 
when not in use... CHIKSAN 
may be your answer! 


CHIKSAN Ball - Bearing 
Swing Joints are compact in 
size and shape; there are no 
protruding parts which might 
constitute a safety hazard. 
There is nothing to tighten 
or adjust... no stuffing boxes 
or packing glands to require 
constant attention. 


Because all turning is on 
double rows of ball bearings, 
CHIKSAN Swing Joints turn 
with minimum torque, regard- 
less of pressure or temper- 
ature. 


Packing Sets for all services 
such as steam, air, water, oil, 
gases and vapors eliminate 
troubles caused by corrosive 
action on packing. Pack-off 
is so efficient that the same 
joint can be used for both 
vacuum and pressure service. 


OVER 500 DIFFERENT TYPES, STYLES, SIZES 


—from 3%” to 12”; larger sizes to order. 


For 


rotation in 1, 2 and 3 planes. End connections 
are threaded; flanged or bored for welding. 
Supplied in malleable iron, steel, bronze and 
aluminum. For pressures to 300 Ibs. and to 


3,000 Ibs. 
700° F. 


For temperatures to 225° F. and 


Tell us your problem and we'll suggest a practical answer. 


CHIKSAN REPRESENTATIVES IN PRINCIPAL CITIES 
DISTRIBUTED NATIONALLY BY CRANE CO. 


CHIKSEN TOOL CONIPRIIY 


BALL BEARING SWING JOINTS 
for ALL PURPOSES 


BREA, CALIFORNIA 





standard dimensions for each size from No. 0 to 1% inches 
are placed at the windows in the blueprint dimension 
drawings. All required dimensions such as threads pe 
inch, major and minor diameters, head sizes, etc., are ip. 
stantly obtainable with one reading. Decimal equiva. 
lents of fractions and a useful table of United States 
Standard Gages for Steel Sheets are given. The revery 
side of the slide is used to obtain dimensions for Yj, § 
Standard (and other commercial sizes) Woodruff Keys, 
The lower section is used to determine dimensions fy 
American Standard pipe threads. New features of thell 
slide chart are: Two-color slide; water-resistant and wash il 
able surface; improved construction; and data revised §& 
correspond with latest government standards. 


Flexible Fastener for Hose 


O MEET the need for a simplified strap that wil 

eliminate the whip of hose in airplane engines, Pade 
less Metal Products Corp., New Rochelle, N. Y., has ie 
troduced its flexible fastener which has the combined fune 
tion of a supporting strap and a vibration absorber fi 
stationary or movable tubing. The fastening consists @ 
a spring, cone-spiraled and terminating in a clip whid 
snaps on to the tube or similar unit to be fastened. Chosg 
to fit the outside diameter, the fastener is affixed to a sip 
porting surface by means of standard or wood sci 





fitted through the cone. Inasmuch as it flexes in all 
rections it can be installed in either lateral or vertical pt 
tion. When used to support flexible hose, it preven 
whip and counteracts “frequency” set up in the aa 
tubing. On copper tubing the fastener’s free action} 
vents fatigue failure. On corners the fasteners ? 
be systematically set so many inches apart to PINS” 
tubing bends from making abrading contact. Upon ud 
impact the fastener compresses into its cone, CUS” UN 
the hose against injury. While designed originally 
aircraft use, it is well adapted to application in the yi 
way, refrigeration and other fields. g 


Be 


Identification Service Offered 


ESIGNS, illustrations, markings, dials, gages, 508 


insignia, instructions, trademarks, etc., may “— 
placed on any surface permanently with facilities 
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a into Accurate Springs 
= The Leeds and Northrup Homo Electric 


Furnace, shown below, is another of the 

modern units in Accurate’s Heat Treating 

Department. It is used to relieve the stresses 

formed in coiling the springs. Positive heat- 
treating control leaves nothing to 
chance. It guarantees springs with 
rigid adherence to requirements 
of strength, toughness and 
ductility. 


This is another factor that 
helped build Accurate’s reputation 
for spring quality, uniformity, 
precision and service. 





MCCURATE SPRING MFG. CO., 3813 W. Lake St., Chicago 24, Ill. 


Mey 
‘ 
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oped by the Multi-Mark division of Colonial Process Sup. 
ply Co., 184-142 East Twenty-third street, New York 
E t OT, Ye Any design or marking can be reproduced on wood, me’ 
BE UY We We Ee ond. £51 pd. glass, plastic or textile material in one color or a 
colors, with paint, lacquer, ink or synthetics, The re. 
production complies with government regulations {or 











SIGNAL CORPS U.S. ARMY 
TEST EQUIPMENT IE-19-A 


SERIAL NO. 

















6S 70 100 120 110 up 


="P 6s 70 8000 13 15 16 
MoS ‘| jeto 
} i 
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. “a a 








1On 

NEW YORK: WY 
MODEL We WATTS 
VOUS CYCLE «Le. 
USE OMY ON AC. CURRENT 






Baldor Motors have longer op- 






erating life because they are saneens sana eae ae 

100% protected from dust and 

dirt and are of totally enclosed wear, weather and acid resistance. In addition to com- 

STREAMCOOLED, exterior-venti- plete service, the company will supply the screens di- 
2 rectly to manufacturers wishing to handle marking in 


lated construction. Windings their own plants. These screens can be used without 


c : special machinery and are supplied with necessary in- 
—_ specially treated to resist structions. They can be made up from any copy, large 


moisture. These motors are or small. 
liberally rated to stand long 
periods of overload. 





Blind Rivet Can Be Inspected 


AVING the simplicity of a common screw and nut, 

the new blind fastening of Pacific Railway Equip- j 
ment Co., 960 East Sixty-first street, Los Angeles, is ap- é 
plicable in almost any place where riveting is used, par- (as 
ticularly for blind riveting. No special tools for installa- wz 
tion are necessary; the rivet is inserted and tightened y 
with an ordinary hand ratchet or power screw driver. 
It is unaffected by heat or cold, or sudden changes in tem- 
perature. The new fastening is a combination of three 
parts, a steel cadmium-plated recessed head screw itt 
serted into the hollow stem of a high-strength aluminum 








ilustrating forced air-cooling alloy rivet, and a knurled nut of Dural threaded on the 

over entire exterior of motor frame end of the screw. Both rivet sleeve and nut are anodized. 

The nut has a positive self-locking action—sheets a 

BALDOR ELECTRIC COMPANY, ST. LOUIS gripped tightly together and the expansion of the rivet 
District Offices in Principal Cities sleeve fills the hole completely. According to the man 

















facturer, this blind rivet when installed can ir 
spected. Two types of screws are available, the Tals 
head and the “flush” head types, each in three diameters. 





Engineering Dept. Equipment 


Blueprint Protection Improved 


OISTUREPROOF, dirtproof and greaseprodf, ot 

thin, flexible, transparent film covering 0 pees 
Arthur Brown & Brother, 67 West Forty-fourth $ 1 
- New York, adheres instantly to any surface, 








196 MACHINE Desicn—December, ” 





BSS yyyyrver 


ns di- 
ng in 
ithout 











ry i 
large 


1 nut, 
quip- 
is ap- 
» pat- 
talla- 
tened 
river. 
. tem- 


w iD- 
inum 
n the 
$ are 
rivet 
nanu- 
st-in- 


eters. 


VES) 


Oey 


Nicknamed ‘‘The Elephant’’ be- 
cause of its bulky size, this 5,600 
lb. pumper—built in 1859—was 
an unusually successful fire- 
fighter in its day. 


When the fire engine was a 
smoking behemoth—a thing of 
beauty rather than utility—ma- 
chine development and manu- 
facturing was on a “by guess 


and by God” basis. 


Today, the designing, engi- 
neering and production of ma- 
chines is a science which can be 
successfully applied only by 
that type of organization that 
embodies all of the necessary 
equipment and services. 


We want to serve a limited 
number of engineering and sales 
companies who need designing, 
engineering or manufacturing 
facilities; and offer them a com- 
plete organization including a 
competent engineering staff, a 





close tolerance metal working 
shop, centralized location and a 
constant, faithful labor market. 


Backed by more than forty 
years of successful construction 
machinery manufacturing, this 
larger, more completely tooled 
organization today is an impor- 
tant ordnance manufacturing 
plant, the facilities of which 
will soon be available to several 
alert companies requiring in- 
telligent engineering and pro- 
duction facilities. 


Prepare for tomorrow’s mar- 
ket—let one 
of our engi- 
neers con- 


su I t wit h Awarded the Army-Navy 
“E”’ Flag for Proficiency 
in Production. 
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AGRICULTURE. 


even though 
ow in COST 


To the design engineers of America who are 
entrusted with the responsibility of improving 








and modern 


present products for post-war marketing — or — 


who are developing new products 
to meet the high expectancy of 
tomorrow's purchasers—we offer 
an outstanding and helpful wheel 


service. 


Many factors—load, speed, cush- 


ioning, easy rolling, lubrication 
and COST—are involved in the 
selection of the most suitable wheel 


types for a given duty. 


French & Hecht engineers, backed 
by a wealth of practical experience 
research facilities, can assist you 


in determining the wheels best suited to your 


requirements. 


Our plant facilities are unsurpassed for quality 


production, in volume, and your requirements, 


however large or small, can be met on schedule. 


CONSULT WITH US 


We invite the submission of your wheel prob- 


lems to our technical staff in the hope that we 


may be privileged to aid your organization to 


take full advantage of the opportunities which 


await the victorious conclusion of the war. 


Your Inquiries Will Command Our 
Wholehearted and Prompt Attention 





MAKE EVERY DAY COUNT TOWARD VICTORY 


¢ THINK STRAIGHT e 


SALVAGE SCRAP 


chucks in the scale holder. 








protective covering for maps, charts, blueprints, tracings 
and other papers constantly handled in drafting rooms 
Known as Presto-Seal, it is furnished in rolls. After be. 
ing cut to the desired size it can be applied by stripping 
off the backing and pressing down firmly on the sur. 
face to be covered. Pencil, ink, crayon or typewriter 
can be used to write on the surface, and can be erased 
or wiped off with a damp cloth when it has served it 
purpose. Repairs on torn tracings, maps or drawings can 
also be made. The covering has proved helpful on the 
battlefield where campaign maps are continuously handled 
under most adverse conditions as it can withstand cop. 
stant folding and refolding and is able to resist ravages 
of dust, sand and moisture. 





Small Flexible Drafting Machine 








NOWN as the Junior Drafter, a new small drafting 
machine announced by V & E Mfg. Co., Pasadena, 
Calif., can be mounted on a portable board. Through use 
of the new shock-resisting plastics it combines light weight 
(3 pounds) with advantages found in large drafting units. 
Some of the features of the new machine are accurate, 











parallel motion over the entire board; a full circle base- 
line setting; prelubricated and double-sealed ball bear- 
ings; and enclosed pulleys. Disk brakes at anchor and 
elbow permit the unit to be used on steeply inclined 
boards. Being of plastic, the central skid button will not 
mar the paper. Lightweight aluminum scales are avail- 
able in 8 and 12-inch lengths and fit into resilient, slotted 
Protractor is 3% inches » 
diameter. The drafter is flexible so that scales lie fat 
and the head can readily be raised high off the board. 


Four Degrees of Tracing Pencils 


RACING pencils in grades 1, 2, 3 and 4 na 
been added to the line of Kim-ber-ly pencils Pt t 


duced by General Pencil Co., 67 Fleet street, Jersey x me 
6, N. J. These four degrees of tracing pencils were made ue 
to fulfill a need for the making of blueprints from wd and 
inal pencil drawings on tracing paper, eliminating » ws oa 
of drawings. No. 1 tracing pencil may be used for < with 
bold-faced lettering and outside borders; No. 2 and ie *. 
are the degrees to be used for the drawing itself. Si “te 
results are obtained by using a chisel point and § “ exter 
back over the line, making a sharp line of oe mae 


which will produce a white line with no = . 
finished blueprint. The No. 4 tracing pem 


only for shading areas. 
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lap Transmi 


Due to our wide experience in th 
actuators, one of the nation’s leading a 
to design and build a mechanism to op 
of their large cargo planes. These flap 
and braking the plane during a land 
tremely sensitive. A very special me¢ 
as there are fourteen of them in the 
Withstand unusually high torques. 

VaRD engineers developed this wi 
of these small gear boxes is linked 
Tunning out of a central transmission# 


extended or retracted by chain drives] 
Missions in line. 
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Dis Merits! 
fo 
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Tbe 


. improving the tensile strength and 
fatigue resistance of non-ferrous metals 
you are using; or 


corrosion-resistance of bearing metals; 
or 


3 .-..improving the decorative or indus- 
trial finishes of polished articles; or 


4... improvin~ contact points for elec- 
trical equipment; or 


. improving the wear-resistance and 


5: improving the usefulness of silver, a 
metal that has many potential indus- 
trial applications. 

We say “Investigate the Merits of INDIUM” 

because we have seen its adoption in many 


plants bring about great improvements in 


















products or satisfactory alternates for certain 


strategic but scarce materials formerly used. 
As the authority on and 
principal suppliers of this 
relatively new metal in the 
industrial world, we shall be 


glad to help study its possi- 


bilities for your products. 
CORPORATION OF AMERICA 


rae TNDILY 
UTICA, N.Y. 





New York Office: 60 East 42nd Street 





PD 









N OTEworTHy 
PATENTS 


Self-Adjusting Variable-Speed Drive 


_ INITELY variable speed control which functions 
automatically in accordance with the load, as applied 
to the design of engine starting mechanisms, is covered 
by patent 2,330,136 assigned to Bendix Aviation Corp. 

In the airplane type of starter such as shown in the 
drawing, it is desirable that the gear ratio be varied in 
accordance with torque requirements. With the form of 
transmission hitherto used between the- constant-speed 
driving unit and the engine-engaging member, the gear 
ratio cannot be changed during the cycle of operation, 
Consequently, if the engine offers resistance to being 


Driven cones 


Pinion shaft 








Springs 


Ring 


Armature shaft 
Double screw 


Driving cones 


High torque at starting causes driving cones to separate, 
resulting in speed reduction between armature and pinion 
shafts. Low torque permits driving cones to close up 


turned over at the predetermined cranking speed, there 
is necessarily slippage at the point where the slippage 
clutch is installed, with resulting energy loss. 

As shown in the drawing, the design includes a double 
screw, formed on the extension of the armature shitt. 

























ee 


find 1 











These screws engage corresponding threads on driving 
cones. Torque transmitted from armature shaft through 
the double screw to the cones acts to compress spring 
and separate the cones, the degree of separation depen¢: 
ing on the torque value. Splined to the pinion shaft ae 
two driven cones pressed together against the driving 
ring by springs. Springs on the driving cone are 
siderably stronger than those on the driven cone hence, 
when not in operation, the driving cones are closed up 
and the driven cones are open. A step-up ratio betwes 
the armature shaft and the pinion shaft therefore resuls 
This condition is obtained at light torque loads. 

As the torque increases, the reaction between : 
double screw and the driving cones separates the ped 
and drops the driving ring deeper between the ; 
The driven cones simultaneously close up 0 absor 
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a above are typical industrial glass 
he _“esigned and made to meet specific 
of individual customers, 
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n the 
ar find many interesting possibilities in K O he 


industrial glass 


Whether you are planning your post-war products, seeking 
substitutes for critical materials, or looking for ways of im- 
proving present construction, the characteristics provided by 
the various types of Kopp industrial glass are worth serious 
investigation. 


HIGH STRENGTH 


Marked advances in the art of making high-strength glass 
have opened new fields for the use of this material in industrial 
product design. 


ACCURATE COLOR TRANSMISSION 


Extensive experience with signal and other colored glass- 
ware has given Kopp a unique ability to produce precisely and 
in large quantities, exact colors and shades desired. 


THERMAL SHOCK RESISTANCE 


Glass that will withstand repeated violent changes of 
temperature, developed by Kopp, further enlarge the scope 
of usefulness of this material. 


SPECIAL DEVELOPMENTS 


Glass having many other special qualities such as ultra- 
violet light transmission, precision-molded shapes, accurate 
control of light beams, impact-resisting properties, etc., has 
been developed and made by Kopp to meet the specific 
requirements of industrial manufacturers. 

If you wish to investigate the possibilities glass offers you, 
we will be glad to tell you more about specific types suitable 
for your applications. 


KOPP GLASS INC. 


SWISSVALE, PENNSYLVANIA 








































MAKE YOUR OWN 
@ Perfect BLUEPRINTS 


e BLACK-and-WHITE 
PRINTS 


-ared Aave 
e Authentic + be SO%GS/ 
BP + vour rrssenr cost Y 


EDUP PRODUCTION! 
ONLY 3 MINUTES... 








SPE 


... After Tracings leave your Drafting Boards, Perfect Blueprints 


or Black-and-White Prints are ready for use. No more delays 
waiting for outsiders to make delivery of prints at excessive costs. 









will be approximately 1c per square foot 


Check this against your present cost. VICTORAY 
makes professional prints. Can be operated by any 
novice. Printing is done in daylight. 
Printing life of lamps 750 hours 

B + Renewal cost of set of lamps $1.60 
VICTORAY makes blue- 
prints, black-and-white 
prints, photo copies — and 


serves as photo print dryer. 
No other unit 


does so much, $ 50 
yet costs so lit- 127 NET 
tle to own and F.O.B. 
operate! Factory 


Takes 24"x 36 | Sample Supply of Blueprint 
or Smaller Sheets / Paper & Developer included 


FOR DEFENSE and POST-WAR ACTIVITIES 


VICTORAY CORPORATION 


GENERAL OFFICES AND PLANT 


BATTLE CREEK + MICHIGAN 





— 


TILL LEE: 


FOR INCREASED PRODUCTION 


Step up the output of your machines by equipping each 
one with a Speedmaster, the compact Variable Speed 
Control that gives a versatile range of speeds, 6 to 1 
ratio, one to suit every job in work. 

A turn of the control instantly increases or decreases 
operating speed, without work stoppage. Free floating 


pulley aligns belts automatically and insures long belt 
life. 
Consult our Engineering Dept. about adapting this modern 
speed control to your machines. 
Speedmaster manual. 


3 sizes, 9 types. 


Write for interesting 





THE SPEEDMASTER CO. 


1202 THACKER STREET DES PLAINES, ILLINOIS 





With VICTORAY Your Cost of Blueprints ’ 


















slack on the ring, proper contact pressure being main. 
tained by the springs on the driven cones. The ratio now 


changes so that the pinion shaft rotates at a relativ 


lower speed than the armature shaft, then adjusts itself in 


accordance with the torque on the motor, 


In operation, the motor is energized and the engine. 
engaging jaw clutch element or starter dog advances Be 
engage with the engine jaw, located in the engine housing 
to which the starter housing is attached. A high torque ig. 
required to break the engine loose and accelerate it, Driv. 
ing pulley cones immediately separate to increase the’ 
ratio between motor and jaw. As soon as the engine ha. 
been accelerated, the torque required to keep it turing! 
over is reduced and this reduction is transmitted back 
to the motor. Under the reduced torque the springs on” 
the driving cones overcome the separating force of the 


































screw shaft and the cones are forced closer together, 








thereby decreasing the ratio between motor and jaw ang 
increasing the speed of the jaw. The motor may there: 
fore be caused to operate at practically constant torque 






and at a point of maximum efficiency. 


All-Hydraulic Valve Mechanism 


YDRAULIC operation of intake and exhaust valves 
of internal combustion engines provides a mechan- 

ism which occupies less bulk than conventional pushrod- 
opened and spring-closed types. Covered by patent 
2,329,662, recently assigned to Wright Aeronautical 
Corp., the design includes a hydraulic impulse generator 
which opens the valve against a constant hydraulic clos- 
ing force, and a valving system by which a continual 
flow of hydraulic fluid is maintained through the system, 
leakage being returned to the hydraulic fluid supply. 

As figure on Page 208 shows, a reciprocating cam fol- 
lower is provided with a roller engaging with an engine 
cam having a lobe. Upper end of the cam follower i 
formed as a piston fitted to a cylinder, the whole co- 
stituting a hydraulic impulse generator. Space above the 
piston is supplied with hydraulic fluid from a conduit 
through a check valve, the conduit being connected i 
the output of a pressure pump supplied from a reservol. 
A pressure-relief valve bridges the pump to maintain! 
substantially constant pump outlet pressure. 

Space above the piston communicates through a piv 
with the top of the motor cylinder which is provided 
with a differential piston. Lower side of the large - 
communicates with the pump output conduit, while the 
space between the pistons is vented to the ei 
Since pump pressure is imposed continually within the 
cylinder under the large piston, valve closing force 
continuous and is proportional to the area of the an 
and the pump delivery pressure. Because of the ’ 
valve, the cylinder of the impulse generator as We 
the space above the small piston in the motor er , 
and also the connecting pipe are maintained full 0 
at all times under pump pressure. When the cam 
raises the cam follower, the pressure in the — wail 
the piston of the impulse generator is raised we: 
pump pressure, the hydraulic fluid being prevent 
escape by the check valve. This pressure rs¢ acts 


(Continued on Page 208) 
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you have a pumping problem 


ies Me LM 



















OR ANY OTHER DIFFICULT MATERIAL 





ou ought to tind out 
"boul ReM MOYNO! 


han- 
rod- 


atent 
tical MONLY ONE remarkable trouble-free performance of the 


Illustration shows the patented secret of the 


~ & M Moyno Pump. A single-threaded heli- 
MOVI NG cal rotor revolves in a double-threaded helical 

val PART stator, providing pumping action like that of a 
piston moving through a cylinder of 





oo, infinite length. No pistons or valves to 
y: wear, leak or stick. 
1 fol- 
ngine 
yer is 
con- 
e the 
* uit AFEW OF THE HUNDREDS 
ed to OF MOYNO USERS Vistuatty any abrasive or heavy viscous liquid that can flow through 
Pe A.C. Spark Plug Company a pipe, is moved much faster and far more economically with the R & M 
- Cardox Corporation 


Moyno Pump. Cavitation and pulsation are eliminated, because the 
National Aluminate Corp. 


exclusive Moyno principle produces a flow that is constant and uniform. 
wwided The General Machinery Corp. _—s =e 





piston Mead Corp, The compact design of the Moyno is so simple that an installation 
le the Champion Paper & Fibre Co. can be completely dismantled and reassembled in only 30 minutes. 
net — & Mfg. Co. Maintenance is little or nothing—at most a mere fraction of that 
ree BB due ag required by conventional pumps in the same type of service. There is no 
yr other pump like the R & M Moyno. Mail the coupon for the full facts! 





ROBBINS & MYERS, INC. 


. Moyno Pump Div., Springfield, Ohio. 
OBBI N & M ¥Y E gq S I Send the full facts on the R & M Moyno Pump. The mate- 
, above & e mC. } 


ee Sree yee 
0 r - P 
| abo TKO PUMP DIVISION Vina SPRINGFIELD, OHIO 

'n Conada: Robbins & Myers Co. _ aN of Canada, Ltd., Brantford, Ont. 
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Even while your plant is pro- 
ducing war equipment on an all-out basis, your 
engineering department is probably designing 
equipment right now for the post-war market— 
equipment with vital parts that must be safe- 
guarded by a wise selection of metal. 


For parts subject to wear, impact, or other severe 
mechanical service, select Ampco Metal, an alloy 
of the aluminum bronze class. Its successful use 
by over 2000 companies in thousands of applica- 
tions proves its ability to stand up under gruelling 
conditions—to give that ‘“‘extra’’, so important to 
continuous trouble-free service. 


Ampco Metal gives several times the service of 
ordinary bronzes, as available case histories 
prove. It's the bronze that assures you satisfied 
customers, and the prestige that accompanies 
built-in quality. Build it into your new equipment 
and assure yourself parts that are a credit to your- 
self and your organization. 


“File 41—Engineering Data Sheets’’ gives tech- 

nical details and case histories. Ask for this free 

bulletin. Invite an Ampco Field Engineer to ad- 
vise you on your bronze problems. 
No obligation. 


AMPCO METAL INC. 
Dept. MD-12 Milwaukee 4, Wisc. 


THE METAL WITHOUT AN EGUAL 








(Continued from Page 202) 

the top of the differential piston, opening the yah, 
against the constantly exerted closing pressure on , 
underside of the large piston. As the valve opens, fhi 
in the cylinder must back up and escape from the . " 
through the pressure relief valve. As soon as the on 
follower passes the cam lobe, the valve-opening Pressur 
is relieved and immediately the valve is closed by pre 
sure upon the lower side of the differentia] piston, 
leakage past the piston runs to the reservoir. 

In practice, the hydraulic fluid pressure will be deriv 
from the oil-supply pump of the engine, which usy) 
delivers oil at a pressure of the order of one hung! 
pounds per square inch. Assuming such pressure a3 





Engine valve SS 
Cam lobe 


Engine valve normally is held closed by pump pressw 

below differential piston. Hydraulic impulse due | 

cam follower passing over lobe acts on top of differentia 
piston and opens valve 


example, the net cross-sectional area of the motor cylingl) 

der would be around 3% square inches to secure a val “es 
closing force of 350 pounds, which is typical for a large ag ws 
aircraft engine. The valve opening force is considenbly ame 
in excess of this value and is derived from the positive 
displacement of the cam follower piston and the mal 

valve piston of the differential piston. The area malt 
between the cam follower piston and the smaller at 

of the differential piston is chosen in accordance wit 

the height of the cam lobe and the valve lift needa 

The valve lift may be greater or less than the cam 10% | 
height accordingly as the cam follower piston is prea 

or less than the smaller end of the differential pista | 


| 
| 


Safety Governor for Pneumatic Tool 


A” EMERGENCY speed control for pneumatic 
which completely shuts off the air supply m 
event of failure of the main speed governor § 
by patent 2,326,396, recently assigned to Chicago . 
matic Tool Co. Employing a control valve with 4 PF [ae 
mary head in the form of a piston valve, for speed f | ps 
lation, and a secondary head functioning a5 4 BM 
valve, for emergency shut-off, the design also ais 
the use of springs in the governor mechanism. | J 

In the figure, the safety governor is shown me 3 
ated in a portable grinder of the vertical type- The = 
is of the rotary type, having a rotor and vane oon oa 
mounted in a cylinder. Air enters through the inlet 
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=—on the proving ground 
of War! 


War is grim and tragic. A tremendous price is being paid for 
the mistakes of the past—and for the blessings of the future. 
Yet, this is certain: Paved with blood, sweat and tears, the 
proving ground of war is cruelly efficient. Under the merci- 
less lash of Mars, necessity has inspired science and industry 
to new heights of achievement. For example, here at Perkins 
the extraordinary developments in the mass production of 
precision, custom-cut gears give but a hint of the golden age 
of progress just beyond the horizon. After Victory is won 
every product which depends upon gears for the transmis- 
sion of power, will be better and more efficient. The experi- 
ence this Company has gained in the. production of precision 
gears to Government specifications will help to bring new and 
better standards of living te, Air erie and to all the world. 


Helical Gears < | his Ratchets 
Worm Gears _°\ Spi 2: Spur Gears 
Ground Parke 


a tween 
~ - 


ERKINS PRECISION, CUSTOM-CUT GEARS 


help power American Planes. Canks and Guns 


PERKINS MACHINE & GEAR COMPANY, sratncriecs, mass. 
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Forged and Rolled by 
TAYLOR FORGE 


OURCES of supply must be 
carefully weighed today. Your 
requirements for forged steel rings 
are handled here with the skill 
and certainty developed during 40 
years of specialization in the forg- 
ing and rolling of carbon and al- 
loy steels. 


The more exacting the require- 
ments the more Taylor Forge serv- 
ice means to you—finest forging 
and machining equipment—com- 
plete facilities for heat treating— 
modern laboratory testing appa- 
ratus to verify specified character- 
istics of forgings. 


TAYLOR FORGE & PIPE WORKS 
General Offices & Works: Chicago, P.O. Box 485 
New York Office: 50 Church Street 
Philadelphia Office: Broad Street Station Bldg. 





® Other Taylor Forge Products include: 
“WeldELLS” and related seamless fittings 
for pipe welding; forged steel flanges; 
forged steel nozzles and welding necks for 
boiler and other. pressure vessel outlets; 
light wall spiral pipe; heavy wall electric- 
weld and forge welded pipe; corrugated 
furnaces, and similar forged and rolled 
products. 





shown in the plan view and leaves through an exit port, 
diametrically opposite the inlet. 

Compressed air is supplied through the right-han, 
handle which contains a throttle valve under the contra] 
of the operator. In the illustration the parts are shown 
in the positions they assume with the air shut of at its 
point of entrance to the tool. The governor valve js in 
its lowest position, resting against an abutment. 

When the throttle valve is opened, compressed air js 
admitted to the underside of the governor valve, ‘As a 
result, the governor valve rises until it abuts the end of 
the governor lever. In this position the piston valve jy 
open, admitting air through the radial ports to the inle 
port of the motor. The valve is mounted in a bushing 
and comprises a circular head portion or piston valye 
and a stem portion operating in a guide, while the lowe, 
end is in the form of a poppet valve. The piston valve 


Plunger 
Governor lever 


Rotor of | Governor valve 


Cylinder. - Radial port 
vanes +S = pa. 
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Failure of any part of control governor permits govemo 
valve to rise to the limit of its travel, shutting off air supply 





slides within the bushing and operates to increase aid 
reduce the open area of the radial ports, thereby varying 
the rate of flow of air. 

Other end of the governor lever overlies a plunge 
coaxial with the rotor and capable of vertical recipie 
tion under the influence of pivoted governor 
The extent of displacement of the weights and therefore 
of the plunger is, of course, determined by the speed of 


' operation. The motor speed is, in turn, controlled by the 


load and tends to increase sharply when the tool is lifted 
from the work. Upper end of the plunger normally is 
in contact with the adjacent arm of the governor 
and turns the lever in a clockwise direction as the 
speed increases, permitting it to return in the r 
direction as the motor speed decreases. Movement ’ 
the governor valve toward closed position is resisted. 
the pressure of the air. = 
Governor valve normally is. controlled in its sre 
motion by the governor lever but has an extreme ere 
movement in that direction, set by the engagement 
auxiliary poppet head with the lower end of the a 
valve bushing. The effect of such engagement is to 
off the supply of air to the motor. By this pepe’ 
creased safety of operation is obtained since, should 
age occur, the motor will be promptly stopped. 
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‘ -W has been a mark of dependability on motors 
and generators for over 50 years. 

Powering the war effort, on land and sea, may be 
found many Crocker Wheeler motors and generators 
which were made over a generation ago... . yet are 
serving quietly, faithfully and economically, with a 
minimum of attention. 

If you need rugged, dependable motors and genera- 
tors, write or wire us, or consult our nearest office. We 
can make immediate shipment on many types. 


CROCKER WHEELER ELECTRIC MANUFACTURING CO. 
Ampere, N. J. * Division of JOSHUA HENDY IRON WORKS 


For engineering and service information, call 
“Boston COM 6907 *Detroit TR 2-5785 
*Buffalo CL 4985 New York (CO 7-6700 
*Chicago (FRA 1616 Philadelphia WAL 1444 
Cincinnati (MA 1345) Pittsburgh AT 9818 
*Cleveland (MA 3255) *San Francisco EX 5531 
Washington (EX 1991) 


or your local Crocker Wheeler dealer * Lotal Stock 


Be SURE...with 


CROCKER-WHEELER 





ier JOSHUA HENDY IRON WORKS factories at Sunnyvale, Pomona, Torrance, and Long Beach, California, and St. Louis, Mo. 
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We're operating 
machines now— 
Keep ‘em simple 
like this 





be bite are helping your 
customers maintain 
production schedules, 
even with inexperienced 
operators, by making 
your machines as nearly 
automatic as is prac- 
tical. On machines such 
as this, are you making 
full use of time switches? HPM press designed and built by the 
mee Hydraulic Press Mfg. Co., Mount Gilead, 
In addition to the Ohio 
usual push-button sta- 
tions, this HPM compression plastic molding press is equipped 
with a G-E interval timer to automatically control the curing 
cycle. All the operator has to do is place material in the press 
and push the start button—the control equipment does the 
rest. Obviously, it takes but a short time to teach an operator 
to run this machine. 


More about the Timer 

This timer (Type TSA-10) is used to control machines or 
processes where accurate timing is extremely important. It 
gives adjustable, automatic control of OPEN or CLOSED 
time, control of starting time, or control of the time interval 
between consecutive processes, Bulletin GEA-1771 gives 
full information. Ask your G-E office for a copy, or write 
General Electric, Schenectady, N. Y. 


eneral-purpose Cyclic timer— 
switch—Send for Send for GEA- 
GEA-1427 2963 


u de lay 
timer — Sen —Send for 
for GEA-2902 GES-2616 


These are but a few of the many G-E timing de- 
vices available. If you have a timing problem that 
these will not solve, ask the G-E office to recom- 
mend equipment for your specific need. 


Also, ask for our handy chart (GES-2608) that will 
help you select the right G-E timer for any job. 





ASSETS to a BOOKCAs# 


Aircraft Hydraulics 


By Harold W. Adams, chief of mechanical and 
equipment section, Douglas Aircraft Co., Inc.; pub- 
lished by McGraw-Hill Book Co., 159 pages, 6 by 9 
inches, clothbound; available through Macue De 
SIGN, $1.75 postpaid. 


Emphasizing the underlying principles applying tp 
hydraulic systems rather than the details of currently en. 
ployed systems, this treatise presents technical data per 
taining to hydraulic pumps, lines and motors. 

Light weight, controllability and low inertia of moving 
parts, the chief advantages of the hydraulic form of powe 
transmission over other systems, are pointed out along 
with precautions concerning inherent limitations. 

Immediately following an introductory chapter dealing 
with fundamental concepts of the operation of units such 
as reservoirs, hand pumps, gear pumps, operating cylin. 
ders and plug, slide and poppet valves, a thorough di- 
cussion on fluid flow covers the determination of lamina 
and turbulent flow, viscosity, Reynolds number, friction 
factor, head loss, and discharge through various orifices 
Subsequent chapters trace the development of modem 
hydraulic systems, explain the variety of systems now em- 
ployed in aircraft and give the design requirements o 
systems and subsystems. 

Of particular significance for designers will be the sec 
tions devoted to design procedure as applying to the 
major units as well as to the complete systems. Find 
chapters deal with manufacture of aircraft hydraulic wits 
installation of systems, testing of units and system mai 
tenance. 


oOUOlCUO 


Engineering Mechanics 


By Ferdinand L. Singer, assistant professor of engi- 
neering mechanics, New York University; published 
by Harper & Bros., New York; 482 pages, 6% by 9% 
inches, clothbound; available through MACHINE DE 
sIGN, $4 postpaid. 

Clearly conveying information on a complex engine 
ing subject by means of the written word is seldom # 
easy task. It would seem the most practical meted * 
that which gives the reader a mental picture of a 
being discussed—a graphic visualization of the apply 
principles. en 

Here is a book which commendably employs just : 
an approach. The author has made a sincere 
present his subject in a manner which assures 
complete comprehension of the principles invo 


Although emphasis is placed on analytical meth 
graphic presentation is also utilized and with particu 
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POWER PUMPS 


ROTARY PUMPS STEAM PUMPS 


AIR COMPRESSORS 
DRY VACUUM PUMPS 
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TWIN conrzot 






* This unique re- 
mote control per- 
mits easy, positive 
dual adjustment 
from a single con- 
trol head. Control 
locks automatically 
in any point of 
travel. Performance 
is satin-smooth and 
dependable. Write 
on business letter- 
head for full details. 


ARENS 
CONTROLS, INC. 


2256 S. HALSTED ST. 
CHICAGO 


S - 
IT’S UNDER PERFECT CONTROL IF IT’S ARENS 
~ 

















RoTARY GEARED Pumps 


— with capacities from 2 gallon to over 37 
puiens per minute that meet practically every 
nstallation requirement. Spur, helical, her- 
ringbone gears. Some styles with antifriction 
bearings. For lubrication, supplying coolant, 
transfer peepesse or for hydraulic installations. 
Positive and efficient. 

Pump catalog listing complete line including 
Motor Driven, Vane and a styles sent 
on request. Brown & Sharpe Mfg. Co., Provi- 
dence, R. I., U. S. A. 


PROMPT DELIVERIES ON SOME STYLES 


BROWN & SHARPE 
PUMPS 












good effect in Part II which deals with dynamics, 
plified treatment is accorded such phases of the 
as: Force systems in space; Mohr’s circle to determi 
maximum and minimum moments of inertia; veloc 


and accelerations in plane motion; dynamic equilibrium! 


work-energy and impulse-momentum methods. 
Two major sections: 
divided into chapters on basic principles, resultants 


equilibrium of force systems, analysis of structures, frig 
tion, centroids and centers of gravity, moments of jnerta 


rectilinear and curvilinear translation, rotation, work 
energy, mechanical vibrations, etc. 
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Lubrication of Industrial and Marine Machinery 


By William Gordon Forbes; published by John 
Wiley & Sons, Inc., New York; 319 pages, 5% by 8% 
inches, clothbound; available through Macune De 
SIGN, $3.50 postpaid. 


Covering all pertinent aspects of the subject matter 
this book presents data which is based largely on prac 
tical experience rather than pure theory. 

To give the reader a thorough comprehension of lubr:- 
cation engineering’s many phases, the author has devoted 
his early chapters to the fundamentals of distillation, 
cracking, refining, and petroleum chemistry. These pre- 
liminary discussions deal with “topping” operations a 
they occur in fractionating towers, classification of mip- 
eral oils, atomic structure of petroleum products, thermd 
and catalytic cracking, refining, filtration, blending, ete. 

Of more immediate interest than the foregoing to the 
machine designer will be the discussions devoted to bear- 
ing lubrication, the formation of oil films, influence of ai 
grooves in bearings, and data on bearing metals. In ad- 
dition, practical data is supplied on a variety of methods 
for applying lubricants and specific recommendations are 
offered for lubrication of ball and roller bearings as wel 
as for many types of engines and machines. The fina 
chapters, on greases and their application, should prove of 
considerable interest. 


oO O O 


Airplane Hydraulic Systems: 


By Hugh C. Aument Jr., instructor at Roosevelt 
Aviation School, New York; published by The Ronald 
Press Co., New York; 120 pages, 5% by 8% inches 
clothbound; available through MacHine DESIGN, 
$2.25 postpaid. 


Dealing specifically with the operation of aircraft 4 
draulic systems such as those used to actuate — 
landing gear, flaps, tail wheels, bomb doors, gu® a 
etc., this slim volume should prove a handy ready = 
ence not only for aircraft maintenance mechanics aad 
for design engineers not actively engaged in the Tan 
tion of hydraulics. The various system illustratio ) 
with their nontechnica] descriptions, provide 4 
ing source of background interest. 
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PLASTIC PIPE INCREASES EFFICIENCY OF RECTIFIER UNITS | t 














“e f AND ELECTRICAL LOSSES 





TE ANSWER TO CORROSION 


ping cooling water for rectifier units has always through the heat exchangers. Thus, electrical losses are 
tised a tough problem. Corrosion and electrical losses reduced. Furthermore, Saran is a material that does 
me two of the principal difficulties encountered. Saran not corrode. It has a far higher degree of corrosion 
ipe how comes up with the right answer. resistance than any of the common metals used for 


Here is a strategic material of long life whose surpassing equipment of this kind. 


‘nesion resistance and insulation value, Installing Saran pipe requires no special 
Swell as its surprising ease of installa- " tools and presents no problem. All in all 
‘mt, precisely fulfill the severe require- tr Saran pipe provides a complete answer 
tents of equipment of this character. 1 he and is receiving a warm welcome from 

. engineers who have the responsibility of 


's the water flows from the rectifier deslaninn Getie tate 


Mtels to heat exchangers through Saran : 
%y the exceptional insulating proper- Le = = THE DOW CHEMICAL COMPANY 
sof this plastic material prevent the Close-up of Saran pipe and fit- MIDLAND, MICHIGAN 


lectr} : . tings showing connections to the New York + Cleveland + Chicago «+ St. Lovis + Houst 
‘tical potential from being grounded _tectifier.. San Francisco + Los Angeles + Seattle — 


STYRON ETHOCEL 








Grit and 
mixed with the coolant pass 
through a Gusher Pump without 
doing the least harm. No 
packing glands and no metal-to- 
metal contacts make this possi- 
ble without auxiliary strainers. 
There are many other outstand- 
ing features that make Gusher 
Coolant Pumps superior. There 
is a type and size for your needs. 


Write for Complete 
Catalogue 


THE RUTHMAN MACHINERY CO. 
1811 READING ROAD. CINCINNATI, OHIO 
LARGEST EXCLUSIVE BUILDERS OF COOLANT PUMPS 


chips that become 
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DRAFTING 


NO-INK 


Drawing 


Adopted as Standard 
Board By Major Industries 
TOP Resilient drawing surface pro- 


duces a sharp, opaque stroke in the drawing 
—results in perfect prints—makes inking 





RE-SURFACE 
Worn Boards. Mod- 
ernize New Boards. 


PRECISION-IZE unnecessary. The most perfect, most de- 
Pencil Drawings lightful surface to work on. 
for Perfect Prints. 

RELIEVE 10 Years More Use From Old or Discarded Boards 
Shortages ofMen _- Users are reordering in quantity. Over 
and Materials. 25,000 NO-INK Drawing Board Tops al- 

SPEED ready in use, saving man-hours, speeding 
Trodretion. production, renewing discarded boards, 

et Cut Costs. 


modernizing new boards. Costs so little. 


We cut Tops to exact board size, no matter how large or 
how small. Attached by anybody in 10 minutes, ready 
for immediate use. Economize, modernize your drafting 
procedure. Write for catalog, prices and trial offer. 


Est. 1911. Over 30 Years of Guaranteed Customer Satisfaction 


W. H. LONG COMPANY, 425 NO. CLARK ST., CHICAGO 10, ILL 
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HYDRAULIC LINES... . 


(Continued from Page 149) 









length of pipe, continue tracing along line which Slopes 
slightly down toward right to the scale so marked. 

It should be noted that some of the pipe-size ling 
which slope down toward right from top line of chart ar 
dotted. If one of these is used it is necessary to multiply 
the final result by 100. In any case, since the pressure 
drops are given per foot of length, they must be mui. 
plied by the number of feet in the line. 

It would be feasible to assume that, in a given ‘prob- 
lem, conditions of flow, line size, etc., might exist whic 
are not covered by the chart. In such cases the head loss 
can be determined by calculation. For check purposes 
the problem handled in the chart will be worked out, 

This problem requires determination of the pressure 
loss per foot through a tube 1 inch O.D. by .049-inh 
wall (.902 I.D.). The fluid used is assumed to be Lock 
heed 5 at 50 degrees Fahr., flowing at a rate of ten gal 
lons per minute. S.S.U. for this fluid is about 340. 

Formula for head loss is 





























WL 
hol ed 








In which h = head loss, feet of fluid 

f = friction factor 

V = velocity, feet per second 
L = length of pipe, feet 
d 
~ 







== inside diameter of pipe, feet 
== acceleration of gravity, 32.2 feet pe 
second? 

To use the above formula, value of f, which is depent- 
ent on the type of flow existing in the line must be know. 
Type of flow (laminar or turbulent) is in tum dependent 
on R, the Reynolds number. (Formula given later). 






Calculating Procedure 





1—Determine the Reynolds number. If it is less thao 
2000, type of flow is assumed to be laminar. If it 
is greater than 2000, flow is assumed _turbulest. 
2—Determine f. 
For laminar flow the formula is 







64 ° 


= 


R 





For turbulent flow the formula is 







500 
a 





f=.0056+ 





38—Calculate head loss. S 
The formula for determining Reynolds number 

















= Vdp 
B 
; d= 
in which V = velocity in centimeters per ae 
inside diameter of pipe in centimeters, p =~" . : 





grams per cubic centimeter, » = absolute 
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—so they can prevent it! They’re the ‘“‘watch 
dogs” of our Heat Treating Processes, where 
good bearings get off to a good start. Theirs is a 
roving commission, re-checking the checking 
done by the regular inspectors—to make doubly 
sure each step of the Heat Treatment of Hyatt 
Roller Bearings produces perfect results. 
‘Round the clock, ’round the year, they’re 
on the job, looking for trouble—to save you 
trouble. They’ve worked out a series of con- 
tinuing tests covering every phase of Heat 
tment. Some are repeated every 15 minutes, 
others several times an hour—some take only 
several seconds, others several hours. All are 


mw THESE FELLOWS ARE 
> ALWAYS LOOKING 
FOR TROUBLE 


important...as is every test in precision bear- 
ing manufacture. 

So important, in fact, that one out of every 
6 Hyatt employes devotes his time to testing 
and inspection in various stages of manufacture. 

Sound like a lot of work? It is—but worth it 
when you remember that more than 90% of all 
Hyatt Roller Bearings made today go directly 
into fighting equipment or the machinery that 
helps build it. 

That’s why we’ve got to make ’em good. 
Because Victory is our Business. 

Hyatt Bearings Division of GENERAL 
MOTORS CORPORATION, Harrison, N. J. 


Pave the Road fo Victory with War Bonds 


ATT BEARINGS >= GENERAL MOTORS 


‘cane Drsicn—December, 1943 
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... and if there’s an ASCO Solenoid Valve 
on the line, the flow will stop pronto. 


Solenoid Valves are considered by many to make the best 
“watchdogs” for lines carrying steam, fuel oil, cooling water, 
refrigerants and other supplies to machinery and equipment. 
Certainly they are quick-acting, durable and dependable. 
They swing into action at the first signal that something is 
wrong and that the flow must be cut off. And they’‘re 
versatile in that they can be adapted to almost any auto- 
matic flow control requirement. 


Our interest in solenoid valves and in the study of auto- 
matic flow control problems dates back some 30 years. 
Today, we have the most complete line of Solenoid Valves 
available. You can find ASCO Valves on many kinds of 
equipment and in countless stationary plants on all kinds 
of supply lines. 


Let us send you our general catalog—Catalog 149. Study 
it to acquaint yourself with the ASCO Line. Then let our 
engineers help you select the best types for each control 
requirement for the machinery you are designing. 

e e e 
The ASCO Line of Electrically Operated Switches will take 
care of your requirements for Transfer and Remote Control 


Switches, Relays, Contactors, and Special Controls. Catalog 
549 gives complete engineering details. 

















Safety Shutoff 
and Trip Valves, 
(Manually Reset) 

. 


Shutoff Valves 
(packless type) 
° 


Shutoff Valves 
(packed type) 
® 


Adjustable Flow and 
By-Pass Valves 
e 


Two-Way, 
Three-Way and 
Four-Way Valves 
* 


Pilot Control Valves 
a 


Explosion-Proof 
Valves 
- 


Special Valves 


Automatic Switch Co. 


49 East 11th Street, New York 3, N. Y. 12-A8-1 





poises. 


v gal per min X cu cm /gal 
pipe area in sq cm X 60 





___ 10X3,786 
~-(.451X2.54)?X 60 





=153.5 cm /sec=5,03 fps 


d=.902X2.54=2.29 cm=.0752 ft 
p=1 (water, gm /cu cm) X.96 (specific gravity) 


=.96 gm /cu cm 
To determine p, use the formula: 


L=vp 


in which » = kinematic viscosity in stokes, determined 
by one of the formulas: 


when 32<t<100, »=.00226t—1.95/t 
when t>100, v=.00220t—1.35/t 


in which t = Saybolt Seconds Universal (S.S.U.). 
Since S.S.U. is 340, » = .0022 & 340— (1.85/340) 
= .744 stokes 
Then »p = .744X .96=—.714 poise. 


Vdp 153.5X2.29X.96 


Thus Be 
B .714 


=473 





Determining Friction Factor 


As R is under 2000, the flow is laminar and for deter 


mining f we use formula: a 


64 64 
ae oe 


Calculating Head Loss 


All values occurring in the formula having been ¢ e 
mined, the head loss is calculated: * 


VL .135X5.03°X1 
2Qgd—S—s«w0752X 64.4 


This figure checks closely with the charted result of 2 
ft. per ft. run. ™ 


h=f =.71 ft per ft run 





Flexible Lines 


There are many applications of hydraulics where @ 
units requiring interconnection must be free to move Be 
tive to each other. In aircraft, for example, hy@ 
brakes are employed on the retractable landing WHS 
Again, actuation of wing flaps, bomb doors, retra¢ 
struts, etc., is accomplished hydraulically. Similarly, 
many machines utilizing hydraulics for power a6 © 
trol, relative movement between units predicates the 
of flexible lines. 

Reinforced synthetic rubber hose is used extensively fm 
such applications and is procurable in three gene" 
fications: Low pressure, medium pressure and high pie 
sure. 

Low pressure hose consists of an inner tube compe 
ed of synthetic rubber, reinforced with a single 
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By John Delmonte 
























SECOND EDITION dase — 
: Now in its second printing 


and available at a cost of 


ONLY $600" 


POSTPAID 
CONTENTS 


Introduction to ‘Organic Plastics... & 


Characteristics and Preparation of 


Compounds . . . Elects of Fillers... ECAUSE it covers the subject of plastics from elementary 

pai comm ee +m discussion of basic materials to the use of all types of plastics 

cast Plasti t Ae t : . . . ; ; i i 
ee ee in hundreds of applications, “Plastics In Engineering” is recognized 


of Plastics... Specifications . . »De- ‘ Vier 

ad Milnes: bee | Pac as the outstanding book in its field. 

_— Hot Molding... Hot Mold- Both as replacements for critical materials, and as materials in 
] : e . ° a 
3:--Cold Molding ... Extrusion of their own right for current and postwar use, plastics are receiving 


Plastics... Molds for Plastics... Non- 
metallic Bearings... Nonmetallic 
sears and Pinions... Nonmetallic “Plastics In Engineering’ answers practically every question 


Cosme Couplings and Clutches... that can be raised on chemical analysis, characteristics and fabrication. 
ongin i i i 7 
gy reece ... Appli A glance at the CONTENTS will give you an idea of the broad scope 
h ) Be ae | "ee ° i i 
nsparent Plastics of this authoritative volume. 


Styling the Machine... Fa yateot tate) 
ORDER YOUR COPY FOR FREE TEN DAYS’ EXAMINATION 


the attention of designers throughout the country. 


ond Fin; 
? Timshing... Plastics for Surface 


Catings... Synthetic Rubbers and 

Nubber-Like Resins ... Common Fail. You may decide for yourself that ‘Plastics In Engineering” is the 
a and Defects in Materials... Test most comprehensive and practical book on the subject available. . . 
Wiheds...Cests of Plastics: and order a copy today for immediate shipment .. . within ten days 


Molds 


Trends in Plastics send us $6* plus postage or return the book in good condition. If 
you prefer a copy sent C.O.D., postal charges will be added. Orders 
accompanied by payment in full will be sent_postage prepaid. 


Pe ny MACHINE DESICH 
COPY TODAY | 


1213 W. Third Steet Cleveland 13, Ohio 





“Peace On Earth... 


These words will not always be 
as empty as they may sound this 
Christmas! One day they will 
again assume their full signifi- 
cance. And with that day will 
come all those fruits of peace 
for which the world now yearns. 
And just as the 4-plant facilities 
of The Weatherhead Company 
ra bolxematitaultesemrerelttion molttice 
products like the car, the air- 
plane and the refrigerator in the 
past, in tomorrow's world we 
will be fully prepared to help you 


build your post-war products. 


Look Ahead with @® 
Weatherhead 


THE WEATHERHEAD CO., CLEVELAND, OHIO 
Manufacturers of vital parts for the automotive, 


aviation, refrigeration and other key industrie 


Plants: Cleveland, Columbia City, Ind., Los Angeles 
Canada—St. Thomas, Ontario 


y 











ton, with or without an outer layer of synthetic rubbe; 
(See Fig. 6) | 

Medium pressure hose consists of an inner tube com. 
pounded of synthetic rubber but, instead of being rein. 
forced with only one braid of cotton, it employs two o; 
three and it may or may not utilize an Outer layer of 
synthetic rubber. This two-braid reinforced type, with 
outer layer of synthetic rubber, is shown in Fig. 7. The 
three-braid type, without synthetic rubber outer layer, is 
pictured in Fig. 8. 

High pressure hose consists of the same synthetic rub. 
ber inner tube as is used in the low and medium pressure 
types, but the reinforcement is a combination of cotto 
and wire braids embedded in a bonding material, [i 
outside cover may be either a layer of synthetic rubber o 
an additional cotton braid. Hose illustrated in Fig. 9 
has synthetic rubber outer layer. 










Fig. 9—High pressure flexible synthetic rubber hose with 
cotton and wire braid reinforcement and outer layer of 
synthetic rubber 


All these types of flexible hose owe their bursting 
strength to the reinforcing braid which envelops the inner 
tube. While they are all flexible, the high pressure type 
will not flex as much as the low and medium. 

Operating conditions under which these types of hose T 
will perform satisfactorily are in many cases extremély 
severe. For example, to comply with standard Amy: 
Navy Aeronautical (A-N) specifications, they must: 

. Be oil and gasoline resistant inside and out 

. Withstand severe vibration and flexing 

. Be unaffected by cleaning solvent externally 

. Stand whipping in slip stream (aircraft applications) 
. Resist flying pebbles (aircraft applications) 

. Endure temperatures up to 160 degrees Fahr. 


oO OO ® Cb 


Data on Standard Synthetic Rubber Flexible Hose 





Proof Burst Min. 
Nominal Max. Working _ Test Pressure Bend Weis 
LD. .D. Pressure Pressure Min. Radi ) pert 
(inches) (inches) Max. (psi) (psi) (psi) (inches) pet 
LOW PRESSURE TYPE 06 
Berea 858 415 1250 2500 8 # 
. == 3 & ia 
aaa nas 4 
Teper 62 165 500 1000 6 WH 
MEDIUM PRESSURE TYPE 5s a 
naire x 500 975 2900 5800 Si 
Sebi 625 835 2500 5000 8.5 
eae 720 885 2500 5000 85 + 
Be occeeee 780 800 2500 = 3 3 
PRE RSe 75 2 
SRLS 1.032 500 1500 3000 9 & 
HG PRESSURE (56, 3600 9000-18000 8S 
| Beeetaes ‘718 3600 9000 18000 75% 
Recher ‘848 3000 7500 15000 8 % 
y fev S 906 3000 7500 15000 9  j 
Fee 1.081 2400 6000 12000 4 
: ‘ ; , ing to 
Sizes and various pertinent properties ay 
low, medium and high pressure types are list et 
thetic Ru 


accompanying table, “Data on Standard Syn 
ber Flexible Hose.” Since sizes larger than 
diameter are seldom used in machinery hydra 
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For over 30 years . . . engineers, designers, draftsmen, and main- 
. tenance supervisors have specified and used Barco Flexible Joints in 
08 important services. They have incorporated Barco Flexible Joints in 
il designs and services where flexible connections have been required 
08 to take care of movement or absorb vibration in the transmission of 
steam, air, oil, water, chemicals, and many other fluids and gases. 
19 Because of their ability to stand high P pang moe high temperatures, 
3 and rough handling they have proved to be the most economical 
and satisfactory flexible conveyor obtainable. Our engineering de- 

partment will give you the information necessary to work out your 
40 flexible joint problems. Write to: Barco Manufacturing Company, 
r 1805 W. Winnemac, Chicago 40, Illinois. 





ARCO 


MANUFACTURING COMPANY, NOT INC. 


’ 198 Drsicn—December, 1948 












The greater the need 
for clarity. a 














..ethe greater the need for 


ARKWRIGHT TRACING CLOTHS! 


If you want your drawings to reproduce clearly and 
sharply no matter how often they’re run through the 
blueprint machine, use Arkwright Cloths. Highly trans- 
parent from the first, Arkwright Cloths always remain 
so... never become ycllow or opaque with age. Try 
Arkwright Tracing Cloths yourself. See if they don’t 
give you better transfer, sharper reproduction than any 
tracing cloth you’ve ever used. Arkwright Finishing 
Company, Providence, R. I. 


TRACING CLOTHS 


AMERICA’S STANDARD FOR OVER 20 YEARS 


aie i re lies. cai 





are not listed. 

Proof test pressure, the heading of Column 4 ip the 
table, indicates the pressure at which the hose assemblies 
complete with end fittings, are tested by the producer be. 
fore shipment from the factory. In addition to this par. 
ticular test, however, many breakdown tests are continy. 
ously being made by hose and hose assembly manufae. 
turers. One of these tests, illustrated in Fig. 2, subjects 
the hose to continuous flexing. Six hoses are tested 
simultaneously. The two disks, with their connecting bar, 
rotate at 800 revolutions per minute, Carrying the hose 
ends, which are coupled to the bar, through eight-inch 
diameter circles. The opposite ends of the hoses are 
coupled to fixed blocks through which hydraulic fuid 
under pressure, enters each hose. This test is pursued 


Wrong 
Right Wrong 
Right 
Right Wrong Right 


Fig. 10O—Right and wrong ways to install flexible hose 


) through many thousands of cycles until the hoses actually 


give way. 

When laying out the paths for flexible hose, a few 
general precautions, based on practical experience in the 
field, should be heeded. Right and wrong methods of 
installation are pictured in Fig. 10. All these drawing 
serve to emphasize the desirability of keeping the hose 
free of unnecessary strains such as would be imposed by 
twisting or needlessly sharp bends. 


Other Types of Lines 

Much progress is being made with rigid metal tubing 
of welded construction and undoubtedly its use will rd 
tinue to broaden in the hydraulics field. In the fexib 
field, plastic tubing and fittings are showing — 
possibilities, although at the present time their ye 
limited to relatively low pressures and tempera 
However, the general rules given throughout this 


apply also to these types. 


tion 
Macuine Desten is pleased to acknowledge the cooper 


of the following companies in the preparation of e . 
Aluminum Co. of. America; John S. Barnes Corp. ( P 
Calumet & Hecla Consolidated Copper Co., Wolverine “4 
Div. (Fig. 3); J. N. Fauver Co. Inc.; The B. F. a a 
Hydro Power Systems Inc.; National Tube Ooi "Fig 
Appliance Co.; United States Rubber Co.; ea £61 
The generous assistance of the Weatherhead Co. 


8, 9 and 10) is particularly appreciated. 
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bearing wear 


A NEW WAY to reduce wear to bear- 
ings and gears is now available to 
designers and engineers who are plan- 
ning postwar products. It simply 
involves replacing ordinary drain 
plugs with Lisle Magnetic Plugs. 


Here's how it works. A powerful 
magnet in the Lisle Plug catches and 
holds any iron or steel particles that 
may form in the lubricant as a result 
of ordinary wear. 


Removal of this abra- AY 4 
sive metal reduces SN Wy 
wear to vital parts; - 
greatly prolongs the aa 
efficient life of your 2am 

product. 

Write for free catalog \ 

showing applications 

and interesting de- 


tails. — 
LISLE CORPORATION 
Box 1003, Clarinda, lowa 


(Yi | pntetic 


DRAIN PLUGS 





| Designing Automatic Machine 


for Ordnance Parts 
(Concluded from Page 118) 


While held above the collet the tube is turned an 
and dropped into an inclined chute where it slides 
wise onto the discharge conveyer, as indicated in Fig. 4 

Operation of the machine is timed by properly ¢ 
ordinating the oscillations of the Operating-station hea 
with the rotation of the work table. The head is set with 
all stations in alignment with a work-holding collet ay) 
securely fixed in this position. While it is possible jy 
misalignment to occur, through wear or improper ad- 
justment, the adjustable feature permits a realignment 
without undue difficulty. 


Inspection Dial Aids Adjustment 


In order to maintain a close watch on the perfom 
ance of the machine an inspection dial is located in fil 
view on the top of the base on the left-hand side, Fig L 
This is a rotating plate driven by the machine at a spes 
of one revolution to an operating cycle. The plaies 
graduated in degrees. A zero or some form of register 
ing means is located on the machine. In setting the hei 
the zero of the dial is aligned with the zero on the base 
The head turns through a predetermined number oft 
grees which for reading purposes is marked on the dill 
To be correctly adjusted this reading must register Wil 
the zero on the base. Any misadjustment can be quickly 
detected in degrees or fractions thereof. 

Detail construction has been given careful attentiin 
Welding has been extensively used in fabricating sill 
details as well as the larger assemblies already mention 
Gray iron castings were also used for various membét 
All cams are steel castings to maintain wearing surlate 
Self-aligning bearings are used throughout the machi 

For lubrication, the zerk system is used throughout, 
fittings being placed for convenient use. Some are placed 
directly on the parts to be lubricated while othes@ 
provided with piping leading to inaccessible surfaces” 

Compactness of assembled parts is an outstanding fet 
ture. However, the ease of assembling was not a 
Suitable openings are provided to insure accessibility § 
either assembling or maintenance. q 

Appearance of the finished machine was not og 
The frame, doors and guards were first coated Wil 
light gray metal primer. This is an antirust coating WS 
also adds smoothness to the metallic surfaces. A™ 
coat of medium gray gloss enamel was applied. * 





MORE IS BEING LEARNED about the transfor 
tion of steels at subzero temperatures and the pe 
shortly is expected to have many applications other 
in simply making expansion fits. Hardness of 2 
nickel carburizing steels such as SAE 2315 rT ol 
to 58 rockwell C with ordinary heat-treating meth” = 
by refrigerating to minus 120 degrees Fahr. 
ratings will “bounce” 12 to 15 points. 


MACHINE Desicn—Decembet 





98 Bice | 


Wiring diagrams in the form of Meyercord Decalcomania 
serve the armed forces: on-a wide variety of strategic combat 
equipment. Engineered to withstand grueling atmospheric con- 
ditions of the Tropics, the Arctic, the Stratosphere, Meyercord 
Decal diagrams stay ‘‘put’’. While easy to apply, they eliminate 
the danger present in ‘‘easy-to-come-off’”’ paper and glue type 
diagrams. Complete immersion will not destroy their legibility or 
adhesion. They are washable, durable, vibration proof, and can 
be produced in any size, design or colors. 


Wiring diagrams, stowage charts and spare parts listings are but 
a few of the thousands of war uses for Meyercord Decalcomania. 
Their use for nameplates, instructions, insignia, etc., on com- 
bat vessels, tanks, planes, communication and other fighting 
equipment saves time, money, weight and metal. Send for com- 
plete literature. Address your inquiries to Department 1512. 


Speed Vietory-Buy War Bonde 


MEYERCORD DECALS 


The Meyercord Co... World’s Largest Manufacturers of Decalcomania 


323 WEST LAKE STREET + CHICAGO (44) ILLINOIS 
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KUX MACHINE COMPANY 


3924-44 W. HARRISON, ST. CHICAGO, ILL. 
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oi EASY DY-NAMIC BALANCING 
|. Dy-Namic Balance should not be an after- 
thought. On many rotating bodies sent to us 
: for recommendations on how they may be 
‘Dy-Namically Balanced, we find that the 
esigner made no provision for Dy-Namically 
‘Balancing the product. Too often, there is no 
asy, inexpensive way to correct for Dy-Namic 
Balancing in order to eliminate destructive, 
costly, couple-force vibrations that 
ause excessive wear and frequent 
need for adjustment and repairs. 
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Send for Free Data Folder describing 
new Bear Precision Dy-Namic Balanc- 
ing that is Faster, Lower Cost, Easier 
to Operate. 

Consult with Bear Engineering De- 
partment for suggestions on how to 
provide for Dy-Namic Balancing in 
the design. Write Bear Mfg. Co., 
Ind. Div., Dept. M» Rock Island, Ill. 


52 pp DY-NAMIC BALANCING 
cy MACHINES 
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* Orton, R. E. and W. F. Carter—“Wartime Metsnae 









Choosing the Material 





(Continued from Page 126) 






ganese, .47 silicon, .30 nickel, .28 chromium and 18-16 hog 
molybdenum, handled as a split heat, ice., the part was be 
poured without adding the intensifier, the rest with the se 
boron-containing addition. The heat was fine grai 
size 7 to 8 in the part without the addition, 7 in the part 
with it. 

The maximum hardness attainable upon quenching ; 
steel depends on its carbon content. The maximum hard. 
ness is predictable from the carbon content, and is deter 
minable from the maximum reading obtained at the 
quenched end of the Jominy end-quench hardenability 
specimen. 

If grain-coarsening and hardenability behaviors ay 
specified and tested for, it is immaterial, from the point o 
view of tensile test results, by what alloying and addition 
elements or combinations thereof the final mechanicd 
properties are produced. 


NE Steels Need Revamping 


One may heartily echo the conclusions of Orton and 
Carter®, who say, “It is regrettable that the NE steek 
were not drawn up around hardenability and grain siz 
requirements rather than analysis. Such a practice would 
permit full flexibility to the mills, with the maximum of 
efficient employment of our alloying resources. It is dif 
ficult to understand how, in the face of modern knowl 
edge of the functions of the alloying elements, it can be 
maintained that it is necessary to know the exact chem- 
icals on 90 per cent of the applications, even with today’ 
severe war requirements. Such a practice would greally 
facilitate warehouse stocking, a neglect of which has con- 
tributed today to shortages of many components. NE 
steels should be reviewed and reconstructed with the aid 
of the most advanced metallurgical knowledge.” 

Grossman? has clearly proved what was becoming fait 
ly well understood; i.e., that the effect of alloying ee 
ments on hardenability is not merely additive, but is mul- 
tiplicative. The cumulative effect of small amounts of 
several hardening elements is much greater than a come 
sponding larger amount of one only. The “residual” aloy 
ing elements in scrap thus need only a small amount 
intensify their action enough to produce steels whose 
hardenabilities are on a par with those of the old, much 
more highly alloyed S.A.E. steels. Application of this 
principle, in the NE steels, has made it possible to pr 
duce the necessary tonnage of hardenable steel for mull 
tions despite the ever increasing need for still more alloy- 
ing metals. 

The opportunity for increased application of the e 
ciple will be widened, the more the user forgets about te 
old chemical requirements for any steel, including 
present NE steels, and specifies in terms of suitability 
quench hardening in a given section, a specification 
Concert 


” Desic’, 
Strategic Materials, Part XITI—Aoving Elements , Ma 
Aug.. 1943. Pages 145-150, 224-228, Com- 
® Grossmann, M. A.—‘“Hardenability Calculated —_ BR. 7 14a. 
position”, Metals Technology. Vol. 9, June, 1942. Tes ach Curves {row 
See also Field, J.—‘‘Calculation of Jominy End- “a R. Hi Hafner 
Analysis”, Metal Progress, March, 1943; Kramer, a pility of See” 
and S. L. Tolman—*‘Effect of 16 Elements on — 
Metals Technology, Vol. 10, Sept. 1943, T. P. 1690. 
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Marine Type Oil Burner 
D.C. Motor 




















® Gone are the days of the ‘‘old family doctor’’ the 
man who gave you little pink pills for everything 
and performed any and all operations. Today, doc- 
tors are specialists. The same is true in other fields. 


® The Leland Electric Co., through the ‘‘University 
of Hard Knocks;’ have become specialists on power 
generators. Their engineers have the ‘“‘knack;’ plus 
the engineering skill, to produce power generators 
that are ‘‘tops:’ That skill is now being utilized 
by Uncle Sam...on land, in the air and on the seas. 


® After the war, Leland will continue to emphasize 
of power generators for peacetime 

pnts. They invite you to consult them 

ar power generator problems. 




















DO YOUR PLANS 
CALL FOR 
HARD STEEL PARTS? 











KENNAMETAL roots 


MACHINE STEELS 


upto 550 Sum 


Designers can increase the efficiency and performance of 
new equipment by specifying steels of high tensile strength 
for parts subject to great stress. The ability of KENNA- 
METAL carbide steel-cutting tools to machine these hard, 
tough metals permits design engineers to prescribe hard, 
smaller steel parts rather than heavy, thick metal of lower 
Brinell. 





The illustrated chrome nickel worm shaft and worm was 
turned with a KENNAMETAL tool, style 11, with a chip 
breaker, at 240-300 feet per minute. The tool ran a full 
eight hour shift without regrinding. 


The advantages of strong hard steels may be employed in 
your designs with the assurance that they can be machined 
with KENNAMETAL, the superior carbide for cutting steel. 
Write for KENNAMETAL Catalog 43-C containing complete 
information on tool selection and handling. It will help 
your shop men to collaborate with you in producing de- 
signs economically. 





STYLE 11 








KENNAMETAL “xe. 





146 LLOYD AVE., LATROBE, PA. 








Trode Mark Reg. U. S. Pot. Off. 
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brings the heat number rather than the NE pn 
the fore. 

A study of replaceability of one alloy steel by others 
was carried out in England by a Technical Advisory Com. 
mittee, as a war conservation problem, and was reported Al 
by Hatfield*®. He points out that no one would Use a 
Rolls Royce in wartime when a Ford would do, In pro- 
ducing a truck, airplane, destroyer, etc., everything tums 
on the understanding of the designer’s brain concerning 
availability of materials and the properties of what j 
available, so that obtainable and suitable materials cay 
be specified. 

The Committee found that for parts requiring steel of 
120,000 to 145,000 pounds per square inch tensile 
strength, there were in use—MnMo, CCr, CrMo, 3% 
NiCrMo, 3 NiCr, 3 NiCrMo, and 3 CrMo; all those steels 
being used to provide the same mechanical result. “The 
designer might safely use any of these steels for the same 
purpose.” 

Moreover, for quite a wide range of dimensions, none 
of these steels, he says, is necessary at all, for, from an 
ordinary carbon-manganese steel, suitably hardened and 
tempered, the same results can be achieved. He sug. 
gests dividing steels into classes according to the dian- 
eter in which they harden fully. Thus, he groups them § 
as, up to 1% inches; 1% to 2% inches; 2% to 4 inches; and 
4 to 6 inches diameter. This grouping can be made on 
the basis of the standard hardenability test. For brevity 
then, we might speak of such groups as, e.g., one-inch 
oil, one-inch water, three-inch oil, three-inch water steck, § “=== 
without any reference to chemical composition. 


um ber to 





Excess Hardenability Invites Cracking 


Freedom from excess hardenability is beneficial to the 
user, since excess hardenability increases the propensity 
toward cracking and warping in quenching. What SAL. 
steels were previously employed for a particular use i 
nothing more than the roughest sort of indication as to 
what degree of hardenability is needed, because of the 
wide scatter of hardenability in different heats of SAE 
steels prior to hardenability control, and because pnd 


practice may have called for greater hardenability than ear 
the section requires. | 


Very often, an unalloyed carbon steel will prove exactly ) 
as good in the smaller sections, or where only the surface @ | AVA 
needs to be hardened, as the alloy steel that has cre? for ] 
into a particular use. Re-examination of such cases ¥ r 
often bring out unsuspected opportunities for saving BEA 
alloys. Size 

Another matter of interest to the user is the -“_ = 
ability of the steel’ The structure of a substitute steel 2 
the desired final hardness is necessarily the same 4 thet 
of the steel formerly used, so no marked -—, 
machinability should occur. Boston‘ has reported 
the NE steels are proving equally mechinsbe We 8 
ones they replace, so no trouble need be anticipat 
that score. a 

So far we have been dealing with properties close f 
lated to hardness. The heat treatments are vat to 











: Stee’ 

1” Hatfield, W. H.—“The Rationalization. of Special and ANS Dies 
To Meet Wartime Needs”, Iron and Steel, Vol. 26, my 

Metal Prot: 


66-77. 
96 HF ucrme p 





11 Boston, O. W.—‘Machinability of N.E. Alloy Steel”, 
ress, April, 1948, Pages 543-547. 
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L iggenony a review of your year’s production reveal one 
difficult part as cause for “let-downs” in output vol- 
to the ume? Were inspection rejects too high on some parts? Did | 
pensity delays in rejections multiply difficulties in maintaining 
S.AE. production schedules and reflect loss in enthusiasm or drive 
use is for all-out production? 


of the Contact KAYDON 


Responsibilities accepted by Kaydon in producing extremely 





precise, highly essential parts required for war equipment, 


CAPACITY 
excly § | Immediately 
sufae J | AVAILABLE 
s cept # | for ball and 


have demanded unusual development of Kaydon engineer- 
ing and production facilities. Broadening the application 
of these facilities, Kaydon has made them available to 








ses will roller other manufacturers for present war production and for 

saving BEARINGS post-war product development. Possibly these specialized 
Size 6” to 60” facilities for difficult manufacturing can give you the “on 

, time” deliveries you need to advance your progress in 1944, 

steel # \ 
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If priorities deny you the advantages of McGILL 
Precision Bearings today, remember, post-war 
tomorrow is coming. The time to plan for it is 
now! A year from now what will we wish we 
had done today? 

Experienced McGILL engineers are ready and 
eager to assist you in improving your future bear- 
ing applications. This service is yours for the 
asking. There is no priority on ideas. The satis- 
factory service record back of McGILL Ball and 
Roller Bearings makes their use a selling “feature” 
in any machine. . 





\ eee 


McGILL “Solidend” 
MULTIROL Bearing 


McGILL Maximum 
Capacity Ball Bearing 


Write for Catalog 


BEARING DIVISION 
1450 N. Lafayette St. 





MANUFACTURING CO., INC. 


VALPARAISO, INDIANA 

















tain equal hardness with various combinations Of alloy. fp 
ing elements. The great mass of uses of these steels def 
pends on their hardness and related Properties, rather 3 
than on any one or several of the many other prnaill . 
sometimes required. It is not contended that these vari. 
ous steels, merely because they have the same harden. 
ability, are exactly alike in all respects. A steel usinglf 
molybdenum to gain hardenability may require a higher 
tempering temperature to reach a given hardness than j 
certain other alloy additions had been used. Also, if 009 
per cent boron imparts the same hardenability as .20 pe 
cent molybdenum, the specific gravities of the two steel 
will not be exactly the same, though the difference isifyson leva: 
about 1 in 1500. In special cases users may require con- oper 
trol of one or more properties in addition to the hardness cate 
properties. In such cases, mere equivalence in harden. (fi Seo, 

ability may not be enough. The metallurgist is accus. 
tomed to wrestle with such problems, and the answers to 
some of them are available. 


| 















Core Is Support for Surface & 


Steels heat treated in sections too large to harden com- 
pletely to the center, although practically identical in the 
hardened zones, may be different in the unhardened fmenoicbo 
center. This may or may not be material. The purpose soe ge 
of the core may be primarily to support the strong sur 
face, and if the core is able to do this the core ductility a 
and toughness may be of little moment. 

In earlier days much importance was placed on tough- § 
ness in the core of carburized or nitrided steels with hard, 
brittle cases. But when such a case is deformed enough 
to crack, the crack propagates rapidly through even tough _ sag 
cores, so the piece as a whole is brittle. Moreover, even ee ce 
if the piece would stand a little bending without snapping, | 
the bending would ruin most hard-surfaced parts. A) 
rather hard core is needed to support a very thin case and 
when the fetish of core toughness was accepted, the case 
upon a soft core has to be made thick enough to support i 
itself, involving a waste in the long time required to pro- 
duce the thick case. 





lemoved from + 

‘ough, resilient, 

We-Saflex 
on frame 


Thin Cases Are Generally Used 


Practice is tending toward the use of stronger cores and 
much thinner cases, as well as to flame or induction hard: 
ening of a surface skin, which hardening can be done ip 
a jiffy, and for which plain carbon or low-alloy steels not j= 
only suffice, but are preferred. 

The principle of giving the surface the properties want 
ed, without worrying much about the core, is applicable f-~~—_. 
to most wear-resistant services. It is applicable to some 
but not all, fatigue-resistant services. In rotary bending The 
as in the loading of a shaft, the maximum stress is at the nd Vers 
surface and the stress decreases so rapidly as the distanc of Monse 





from the surface increases that, if you “save the sua init oames . 
you save all”. But in axial loading, as in a — her 
rod, where the whole cross section ostensibly carnies am 


form loading, weakness of the core does materially we* geld 
en the rod. ‘Yo axial lot 8 -OPALOs 

It is generally true, that in spite of ostensible a1 - RWNOX (oh, 
ing, the actual loading is not axial but is a maxm Bett «Rods 
some point on the surface, and that, even here, streng? Blonds «ca, 


‘Teparent Po 
ening the surface is far more effective than stren 


198 Mom Ds 
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7 i Lescaze, architect, is credited with the first 
CE ie eeroper (for the Philadelphia Savings Fund 
ety), ond the first use of glass brick in a facade. 
‘standing examples of his work include Columbia 
dcasting's Hollywood Studios, the Ansonia (Conn. ) 
School, and Longfellow Bidg., Washington, D. C. 
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then goes into pressure chamber. 


fenoved from mold, chair is one 
‘ough, resilient, monolithic piece. 

Safiex cushion would be 
tipped on framelike an envelope. 
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The Broad 
Versatile Family 
Monsanto Plastics 


esdesignate Monsanto’ 
sive formulations of bene 
i¢ plastic materials) 


(polystyrene) » SAFLEX 
Scetal) NITRON (cellulose 


) + FISESTOS (cell 1 
~ ellulose ace- 
cal Joad: Rg LON (cast phearolic resia) 


X (phenolic compounds) 
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FROM A PILOT SEAT... AND RUBBER-LIKE 
SAFLEX... SOLID COMFORT, MASS PRODUCED? 


also interested Mr. Lescaze and led him 
to include Saflex in his “specifications”. 
Making use of war-stimulated bag- 
molding techniques, the chair Mr. Lescaze 
visualizes would be quickly and easily 
formed on inexpensive molds with little 
or no waste of material. It would be 
upholstered with a resilient, sponge-like 
Saflex and covered with a waterproof, 
washable, Saflex-coated fabric. 
The sketches below illustrate details. 





STRONG, lightweight pilot seats of plas- 
tics-bonded plywood now in quanitity 
production for the U.S. Air Forces were 
the principal inspiration for this interest- 
ing suggestion for 194X by well-known, 
New York Architect William Lescaze. 

Wartime success, however, in convert- 
ing Monsanto’s Saflex from its original 
function as a tough, resilient interlayer 
for safety glass into what amounts to a 
new and promising synthetic rubber, 









































FACTS TO HELP YOU SHAPE THE FUTURE 


No one can say today with certainty that a chair such as 
Mr. Lescaze has suggested will ever be produced. It és cer- 
tain, however, that wartime advances in plastics materials 
and techniques wi// exert a strong influence over the shape 
of many things to come. That is why it will pay you to 
add “The Family of Monsanto Plastics, A Guide for Prod- 
uct Designers,” to your postwar file now. Its 24 pages are 
packed with facts on one of the largest and most versatile 
groups of plastics produced by any one manufacturer. 
Simply write: MONSANTO CHEMICAL COMPANY, Plastics 
Division, Springfield, Massachusetts. 
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PLASTICS ~ 


SERVING INDUSTRY...WHICH SERVES MANKIND 
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G-E NEON GLOW LAMPS 


for Post-war Product Designs 





LECTRICAL equipment manufacturers plan- 
ning post-war products will find many ways to 
use General Electric Neon Glow Lamps... par- 
ticularly as indicators or pilots. Design engineers 
at work on domestic and commercial electrical 
devices are already specifying 
re these lamps because of such 
. unique properties as: 
4 \ 1 Remarkable resistance to shock 
[ \ or mechanical abuse. 
2 Very low current consumption 
with low operating temperatures. 
3 Characteristic and distinctive 
red color. 
4 Applicability to commercial 
voltages including higher ranges. 
(By use of simple small series 
resistor. ) 
5 Unique electrical characteris- 
tics for special circuits such as 
self flashing on direct current. 
TYPE S-14G-E NeonGlow See your electrical wholesaler. 
Lamps in3and 2-watt For a useful folder showing 
sizes start at approximate- fs 
ly 60 volts AC, 85 volts DC. Many uses, write Department 
. MD-12, at the address below, 











NELA SPECIALTY DIVISION, LAMP DEPT. 
GENERAL & ELECTRIC 
410 Eighth Street, Hoboken, N. J. 








SHIPPED AT PEACE-TIME SPEED 


s with motors 


Pum 
DARD MOTORS FumP” cycles, two 


lar voltages o” 
hipped promptly. 


STAN 
for all regy 
or three phase, § 


Write or wire for 
literature and prices 


GILBERT & BARKER MFG. CO. 


WEST SPRINGFIELD, MASS. 











of the core itself. 

On this basis, a heat-treated, shallow-hardening carbo 
or low-alloy steel that gives only a thin, fully headend 
shell and a “normalized” core on quenching, when tem- 
pered back to the proper structure of the Shell may be 
as good for engineering service as a steel that hardens 
throughout and tempers to the same Structure in both 
shell and core. But if the behavior of the part depends 
on getting strength in the core, as in the connecting rod 
example, then the core structure counts. 






























Full Hardening Is Not Often Needed 


Full hardening on quenching strictly requires that the 
maximum attainable hardness be obtained throughout the 
section, at the center as well as at the surface. Ac 
this has not often been demanded. IE a steel that wil 
quench-harden to 60 or 65 C rockwell on the surface, 
hardens to 50 C rockwell at the center, it is ordinarily 
considered sufficiently well hardened, even though th 
center is not 100 per cent the file-hard material that x 
sults from a full quench. 

The way a steel responds to cooling rates betwee 
those of normalizing and of quenching is closely relate 
to its behavior when “quenched” into a molten salt ¢ 
analogous baths held at different temperatures within the 
900-400 degrees Fahr. range, lies between the temper: 
tures at which the change occurs to the normalized or to 
the quenched structure. Data so obtained are plotted in 
“S curves”, so called from their shape. The interpretation 
of S curves takes metallurgical experience. The designer 
may, however, be interested in the comments of Ortos 
and Carter!? on S curves. 


Specific Tests Needed 


All discussions of the selection of NE steels as substi 
tutes for S.A.E. steels emphasize that the user must, by 
some means or other, supplement the hardenability data 
by specific tests of his own to insure adequacy for his use. 
Equivalence of hardenability merely nominates candi OsTUC 
dates for scrutiny. It is for this reason that no handbook 
listing of “N.E. substitutes for S.A.E. steels” can be mate 
with any degree of finality. Moreover, all the discus : 
sions of the NE steels further point out that shifts in the which 
list of NE steels have already had to be made and fu ready 
ther shifts are expected in the future, as availability of the What 
alloying elements varies. It thus becomes necessary that 
the engineer be ready to evaluate not only the preset peace: 
substitute steels but also to anticipate the future subs their b 
tute steels as well. ; 

The evidence is complete that, insofar as ager Where 
measured by the standard tensile test, one a : 
hardenable constructional steel, of a given carbon level OSTUCC 
gives tensile properties practically identical with those mands 
another completely hardenable steel of comparable a manuf: 
bon level, irrespective of the chemical composition , stroyer 
material. : tel: 

Information is being accumulated** on fatigue, - 
fatigue, and notched-impact, on the NE steels being 
———— : Conserv 
enamne ee re AES Carter—"Wartime Moraes oI re 


18 Young, M. and H. H. Hanink—“N. E. Steels in AC cbdivisiot, 


Report—Aircraft Materials and Processes Coordinating "Pages 4-55 MA 
ciety of Automotive Engineers. Steel, April 26. 1d. 


126, 181 and S.A.E. Journal, May, 19438, Pages 
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TANK DESTROYER PHOTO BY U. S. ARMY SIGNAL CORPS.) 


OSTUCO Contributes To Its Fire, Motive and Tractive Power 





Developments in fire, tractive and motive power 
which are found in the tank destroyer have al- 
ttady proved their worth in front line action. 
What will these developments offer a world at 
peace? Manufacturers will reveal the answer as 
their blueprint plans take more definite shape. 


Where is osruco’s place in this picture? Today 
*sTUCO seamless steel tubing meets strict de- 
mands of artillery, engines and caterpillar tread 
manufacturers, thus contributing to the tank de- 
‘toyer’s fire, motive and tractive power. When 


THE OHTO SEAMLESS TUBE COMPANY 


MANUFACTURERS OF SEAMLESS AND ELECTRIC-WELD STEEL TUBING 


manufacturers’ wartime design-engineering in- 
genuity and production experience are again 
concentrated on “plowshares,” osTuco will be 
prepared to meet hardness, straightness, finish, 
tolerance and other specification requirements. 


If you are working toward a favorable sales 
position for your products in peacetime you'll 
find osTuco’s specialized experience a valuable 
production asset. 


VICTORY REMINDERS: Buy more War Bonds . . . Write to the 
Men in Service. Get in the scrap ... Be on the job every day. 
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Pee BL ITUeRy 


RULES HIS WORK 


How exacting he must be is dic- 
tated to him by a sheet of blue 
paper—a blueprint. There can't 
be any guess work here. Every 
detail—every dimension—every 
view must be shown in complete 
clarity. For on his ability to inter- 
pret the blueprint rests victory 
or defeat. 


To take the “guesswork” out of 
blueprints, draftsmen . . . engi- 
neers ... technicians... insist 
on working with 


because KOH-I-NOOR Drawing PENCILS 
ccn be depended on for sharp 
. .. Crisp lines.which produce 
sharp, clean prints... 


because KOH-I-NOOR Drawing PENCILS 
can be depended on for the 
same fine quality that has made 
them standard for more. than 
50 years. 


Available in 17 uniform degrees 
of hardness and softness. 
ECONOMICAL IN THE LONG RUN! 


NO. 1700 — TECHNICRAYON PENCILS 
Made in 40 brilliant colors. Each 
pencil is polished in the color of 
the lead . . . for easy identity. 
Available in sets only of 12 or 24. 


SEND FOR LEAFLET NO. 5 


RIGHT pencil for the RIGHT job 


| GO) s Es LOO) an 2 9) 10s bm OL@) 07-0. b aan Lon 


BLOOMSBURY, NEW JERSEY 








as replacements for S.A.E. steels in aircraft, and 

evidence again indicates that in fully hardened 

drawn back to the same tensile strength these propertie. 

are thoroughly normal. But these evaluations by pure 

laboratory tests, though indicative, are not so complete 

convincing as are evaluations through service. 3 
Many case histories of attempted, usually success br. : 

replacements of S.A.E. by NE steels are accumulating 

Particularly interesting is the work of Widrig', wh) 

studied chipping of clash gears on full-sized gears in os 

special simulated service clash test and, with this tea}. 

equipment available, put it to use in evaluation of son 

heats of NE steels of approximately equal hardenabil 

with the previously used SAE 4320, since it was felt th; 

the fatigue resistance and “toughness” required in clad 

gear service might be different, though it was concluded 

that “as to shafts and parts of that nature where ge, 

teeth are not involved, hardenability tests are sufficien 

for proper selection of steels”. He found, by the sim 

lated service test, as well as by service, that “ordinan 

Charpy and Izod tests gave no indication whatever of) 

actual resistance to impact caused by shifting gears it, 

field tests”. After adjustment to compensate for the dif 

ferent distortions of the NE 8600 and 8700 series, thesagy 

NE steels are found closely comparable to SAE 4320 fog” 

clash gears. 
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Engineering Modifications Solve Problem 


Wood and Sanders*® developed an apparatus for study#) 
ing the resistance of steering knuckles to repeated overg) 
stress, using actual full-size knuckles rather than endug} 
ance specimens, and applying measured stresses of tam 
magnitude and direction met in service. They first deg) 
termined the range of lives at the selected stress given Dj 
several lots of knuckles made from the steel X31401 
had previously been used in production, and themt 
those made from several other steels. In this compat 
SAE 4140 gave knuckles that tested slightly better 
X3140, but the supply situation was shifting so that 
would not be available. A third steel was then tried a 
gave a wide scatter in results at first but after engine 
ing modification of fillet radii the scatter was red 
normal and the average life increased. 

In turn this third steel became unavailable, so NE ‘ 
was tried. The average and high values were s# 
tory, but some low results were obtained. Shot-4t 
the area ot stress concentration was then resorted t. 
low fatigue-life figure for this one selected stress 
639,000 against a maximum, with the original | 
knuckles, of 241,000! 

The search for a metallurgical substitute dev elog 
fact that feasible engineering modifications ye 
much more potent than steel composition that the # 
results, using a mildly alloyed steel plus some mest 
engineering attention, far surpassed the ori ih 
alloyed steel without that attention. These er pe 
ulated service testing produced acceptable p: | 
ability of substitute steels. F | 
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(Continued in next issue) 
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“ Widrig, S. L—“N.E. Steels as Successfully eo 
for Heavy-Duty Automotive Transmissions , Steel, . 


1 “ i Materials”, 
15 Wood, J. G., and R. F. Sanders— Substitute 
tive Yndbustrbes, Feb., 1943, Pages 36-37. 
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Sterling Electric Motors enable you to achieve the 
maximum perform-ability you have designed into your 
machine because Sterlings are engineered and pre- 
cision-manufactured to meet specific requirements. 


Engineering data for specific applications on request. 
Sterling Electric Motors, Inc., New York, Los Angeles. 
Representatives in principal cities. 


_a ° Heat of the Machine CTERLING erga 
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Applying Standard Gearmofors 


(Continued from Page 152) 


second peak load of 180 per cent of normal motor rating, 
then stops and remains at rest for the remaining quarter 
of the cycle. This cycle is within the capacity of the in- 
termittent-rated motor but requires a Class II gear for 8- 
hour day service. If the service were 24 hours per day, 
a Class III gear would be required. 

There is a general tendency on the part of equipment 
design engineers to be conservative in selecting motors 
for most applications. When this tendency in motor se- 
lection is applied to motors for use with gearmotors, and 
the gear is properly classified by A.G.M.A. Standard 
Practice on the basis of the normal motor rating, then the 
conservatism in selecting the motor is also reflected in 
the gear and will result in equipment that will give long 
trouble-free life. 


Correlating Motor and Gear Design 


It must be remembered that motor engineers also are 
usually conservative in their design practices. When a 
gearmotor involves special motors or motors with high 
peak torque characteristics, particularly when connected 
to high inertia loads, the gearing parts stress analysis 
should be correlated with the test data of the actual motor 
involved. Probably the best way to illustrate this point is 
to refer to an actual installation. The example as used 


for illustration consists of a gearmotor drivin 
dicating dial and the duty cycle was as follows: 


Duty Cycle Load - 
Accelerate 1.0 second 3.02 horsepow 
Run 1.5 second horsepower 
Decelerate 1.0 second 1.95 horsepower 
At rest 8.5 second Zero 


It was generally agreed by the equipment builders’ eng 
neers and motor manufacturers’ engineers that a five. 
horsepower motor was satisfactory for the application, Jt 
was also decided that the motor should have character 
istics similar to an elevator motor and should be two 
speed type. This would allow the indicating dial to be 
operated at a much slower speed, when nearing the stop 
position, than that used for accelerating or normal pp. 
ning. Actual stopping of the dial was accomplished by 
a motor-mounted brake. The motor selected was 5/16 
horsepower, two speed, two winding, 4/12 pole. Geg 
parts were designed for the loads and duty cycle specified 
The gearmotor was only in service a few days when the 
gear parts failed. Upon investigation, it was discovered 
that the motor supplied was a standard 5/1.67 horse 
power elevator motor with its inherently high peak torque 
values, rather than the torques just necessary for the load 
and duty cycle involved. 

On a test of a duplicate motor, it was found th 
transient torque produced, when changing from the four 
pole to the twelve-pole winding, was three times the pull 
out torque. A new motor was then designed and ip 
stalled having torque values in line with the application 
requirements. Duplicate gear parts were used with the 
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G-E STRIP HEATERS 


@ prevent condensation and rusting 
e keep apparatus free from moisture when not in use 


You can prevent moisture from condensing on machinery when 
-it is not in use by installing G-E strip heaters. For this purpose, 
sixteen strip heaters are installed in the bottom of the stator of 


e keep equipment operating efficiently in low temperatures 


this large G-E induction motor, G- STRIP HEATERS can be used in a hundred ways, either as & 








Moisture encountered in outd peration often hampers the 
tformance of machinery, but strip heaters can provide enough 
eat to protect the equipment. Here, in the bottom of a G-E 
outdoor control panel, a strip heater is installed for this purpose. 
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heaters or clamp-on contact heaters. 

quickly and inexpensively. They can be used either individuall 

groups. All sorts of apparatus can be protected from moisture be: 

installations. Strip heaters also keep delicate equipment operating 
and without stickiness when ambient temperatures are low. 

| STURDILY CONSTRUCTED, these heaters withstand vib 

installed in machinery. They are available in a large range © 

ratings to meet your specific needs. 

For prices and detailed information on strip heaters 

midget heaters and devices, write for our catalog, GED- 

Electric, Schenectady, N. Y. 


You can install thes 
you 
th such 
freely 


ration whe 
f sizes 04 


and other G4 
650B. Genet! 
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Built by 
THE AETNA-STANDARD ENG’G CO. 


00K FOR SiG Bearings on the 

375 h.p. drive of this machine 

thich levels 132” alloy steel plates %” 
o Th" thick at 300 feet per minute. 
look for them where high load carry- 
ig capacity is always available for 
‘gveful work—where breakdowns and 
he high cost of tearing-down for 
wating replacements are at a mini- 
tum. That’s where the predominant 
‘atures are continuous peak produc- 

if “on under severe conditions, consistent 
«curacy and long bearing life . . . where 
Performance is a must in the manu- 
ieture of war materials. 5397 


SSF INDUSTRIES, INC., PHILA., PA. te BALL AND ROLLER 
\} BEARINGS 
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Individually 


PRECISION GROUND 


eed 


NO MERE “tumbling” or other crude mass finishing methods 
for “PAR” V-Ring Packings! Though produced in large 
quantities, every ‘“PAR'' V-Ring is individually ground to 
a tolerance of .005”. . . to impart a sharp wiping edge to 
the lip . . . and to insure the maintenance ci the exact lip 


interference developed in the design. 


These two characteristics are essential to the proper function- 
ing of the ring as a seal at both high and low pressures and 
under all atmospheric conditions . . . and they can be obtained, 
we believe, only by individual precision grinding. 


Today, “PAR” Packings are helping to insure the dependable 
operation of the struts, bomb bays, retracting mechanisms, 
brakes and other hydraulically controlled parts of the bombers 
and fighting planes that are hastening the defeat of the Axis. 
Tomorrow, when military demands relax, these precision- 
made, long-wearing packings will be available in quantities 
to manufacturers of hydraulic equipment. Samples and 
engineering consultation available now/ 


LINEAR PACKING & RUBBER COMPANY 
State Road & Levick Street 
TACONY, PHILADELPHIA 35, PENNA. 
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result that the gearmotor has operated satisfactorily eye 
since. 

A point to remember in selecting gearmotors is that 
adequate foundations must be provided to withstand the 
output torque of the frame size involved. Too often en. 
gineers think in terms of horsepower rating and forget to 
consider the increase in torque due to the gear ratio when 
designing the foundations for gearmotors. Insufficiently 
rigid foundations cause a misalignment between the gear: | 
motor and the driven equipment. This induces vibra. | 
tory load of a niagnitude depending on the varying de- 
grees of misalignment and a flexing of the gearcase, and 
results in incorrect tooth action causing rapid gear tooth | 
wear. Fig. 5 is a good illustration of the comparative | 
size of a gear motor and a motor almost equivalent jn 
horsepower and output speed. 







Gearmotors Have Wide Applications 


The field of application of gearmotors is apparently 
limitless, for in practically all types of machine design § 
and mechanical transmission of power, there is required | 
some form of speed reduction. As long as electric mo- 
tors rotate at much higher speeds than the majority of 
driven equipment, there will continue to be a need for 
gearmotors. The gearmotor provides a compact unit, and 
combines high efficiency with low cost, neat appearance, 
few wearing parts, and long life. 

Specification of a standard gearmotor will often sim- 
plify the driven equipment design. A special type gear- 
motor, or a standard gearmotor with some modifications, 
can often be made an integral part of, or flange mounted 
to, the driven machine. Due to any given gearmotor 
unit or frame size being obtainable with a number of dif 
ferent gear sets or ratios, the driven equipment can be 
operated at various speeds. 





Variety of Mountings Available you are i 


Numerous types of standard mountings are available —_ 


which the designer may specify, such as floor, side wall, J! you ab 
ceiling, foot or flange mounting, and many special tyP® Based exciy 
of mountings can be provided for. Supporting feet o 


the great majority of gearmotors are so located that the Pecificatio 

unit can be mounted adjacent to the driven equipment 

and connected by means of a coupling or clutch, or if j 

necessary, by means of an overhung pinion, pulley « E 
( 


chain sprocket. 
For best performance and economical cost, smal] o Adiscussic 

medium-size motors should run at comparatively hig 

speeds such as 1750 or 1150 revolutions per minute Contribute 

Lower-speed motors are, of course, available but in most 

cases where machine drive shaft speeds are 700 revolu: 

tions per minute or below, it will be found more econoa 

ical to use gearmotors. The advantages of gearmotors 

in efficiency, power factor, starting torque and cost I 

crease rapidly as the machine speed decreases. 
Gearmotors are available from most motor manufactit 

ers and many gear manufacturers today. Standard lit 

ings show ratings from fractional up to 75 horsepower" ” 

standardized speeds from approximately four to'1430 

olutions per minute. Gearmotors are available with aay 

standard type of motor and usually can be ob 

special motors in either alternating or direct current. 
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LIGHTWEIGHT, DEPENDABLE POWER 


a Hts 3 a oh Cee 


fyou are interested in a new, advanced, self-contained 
ower unit, '/, to 5 hp., for postwar equipment, let us 
tl you about the Jacobsen Engine. It is now being 
wed exclusively for war and we cannot publish its 


‘ecifications and design features. 


Co-operation in Your 
Equipment Design Problems 
\discussion of our engine and your requirements may 


‘atribute measurably to your design problem. The 


for Your 


Postwar Products 


mn 
of 


e 


engineering and manufacturing facilities of the 
Jacobsen Manufacturing Company represent 21 years 
of experience in designing and building highly suc- 
cessful power units and related equipment. Frequently 
we have designed and manufactured special engines to 
meet the needs of original equipment manufacturers. 

Write us at your convenience. State as fully as possible 
what your requirements are. We will reply promptly 
and frankly, and if you wish, make arrangements for a 


personal interview. 


acobsen 


MANUFACTURING CO. 


‘82 WASHINGTON AVENUE 


‘cree Desicn—December, 1943 
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DESIGN 
ABSTRACTS 





FULLERGRIPT BRUSHES) Designing Cars for Economy 

Standard Equipment for} 
| many machines in these] ig VIEW of the probability that postwar taxation will 
|| industries: be high, it seems to me that the car of the future 
A OR Paap S TEXTILE MILLS will be smaller and considerably lighter than prewa 
FULLERGRIPT site aiciainin MEAT PACKING models after the industry has swung from the prewar 
Brushes are designed for use as FLOUR MILLS economic considerations which did not put much premium 
chines requiring’ brosning opera. | BAKERY — CANDY ea | 
tions, or for production work. | LEATHER FINISHING In general these cars will be as roomy as their prewar 
Replacements wih roils auihly RUBBER FINISHING psi oun hae fs ai. 1900 
made. 
Our Engineers will work with you STEEL & TIN MILLS pounds and still have as much roominess. There hy 
petateanineg be re PACKAGING ‘ been a national mental attitude which demands a big 
production. Send prints and speci- LABELING package—it is the yen to keep up with the Joneses, The 
fications for quotations. wy postwar cost of fuel, lubricants, and tires may make som 
| difference in this point of view. But history shows 
THE FULLER BRUSH COMPANY ay | clearly that a new model of a car is sold as are womens 

Industrial Division, Dept. 8C A hats—partly as an innovation and partly as a utility 

3589 MAIN STREET . HARTFORD 2, CONN. | COD The innovation features permit the owner to brag, and 
the price they pay for that privilege is sometimes high 

The way to design an automobile is: 

Determine the size of the seating compartment, with 
depths and heights of cushions, head room, leg room, and 
other space factors carefully computed, estimate thi) 
frame and body weight, and design an engine to pull 
SPURS — HELICALS — BEVELS (ctraicht & spiral) this weight. Windows and doors must be functional fj] 

WORM GEARING —THREAD GRINDING the vehicle is to be a success. ts 

(14 to 96 D.P.) Let the stylist finish the remaining 10 per cent. 

Too much of the prewar car was designed by stylist 
with the result a sharp trend away from functionalism 
This range logically embraces the gear The engineering departments of car companies have 
components of many critical control de- been forced to leave too much to stylists with the resil 
vices essential to the war effort and this * that radiator grills and bumpers, for example, loom like 
organization is proud of its contributions motifs stolen from circus wagons.—From a paper by 
of such material in the program. Roscoe C. Hoffman, Borg Warner Corp., presented at 6 
recent meeting of the Metropolitan section of the SAL 
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With full production capacity scheduled 


far into the men, all nan inquiries are Pressure- Mol de d Castin gs 
now necessarily subordinated to these 


Seay CEs See emeeteNte. IE CASTINGS were in the past used largely wher 

However, every urgent need will be given D it was a matter of low cost, minimum machining, 

careful consideration. pleasing appearance and high speed of production. They 

were not recommended for structurally responsible pa 

= There is, however, no basic limitation in the die-cast 

principle which would rule out the poe of obit 
; : ing structures and properties good enough an 

Ge Gr mY | 2 CCLa Lt Le 4 po to let them enter the field of mechanically rei 

A 7, eae eee sible applications served by the best gr — of pe 

ings, permanent mold castings, forgings, etc. * 

GO ice a aie of using proper machinery, intelligent die desi 
careful control of casting technique, metallurgi 


ait i ee ie a. a 
A cHICA 


2670 W. MEDILL AVE. Ph. HUM. 8234 
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A) PILOT Geared-Head MO- 
TORS—A.C. of D.C. Fractional 
4P. ratings from 1/1000 to 1/4 
8) PiLoT Shaded+Pole; Induc- 
" Type MOTORS—Fractional 
" 'atings from 1/500 to 1/15. 
PILOT BLOWERS—Standard 
“custom-built types to deliver 
"0m 12 be 200 on | 


be | 












NO BACKLASH 
NO WEAR 

NO LUBRICATION 
NO THRUST 

FREE END THRUST 


These are the five essential feat- 
ures for a permanent care-free 
installation not found in any other 
make or type of flexible coupling. 


Think of THOMAS Flexible Coup- 







lings in your post-war planning. 


Write for the new 
Thomas Catalog 
with complete eng- 
ineering data. 



























vision and strict quality control by inspection. 
Prime considerations are: 

b. Avoid spraying the molten metal in finely divided 
form in the die, to prevent oxidation of the indiyi- 
dual metal particles as they enter the die and to 
prevent inclusion of air 

2. Provide for sufficiently high pressure when the die 
is filled, so as to force reserve metal from the gate 
into the interdendritic shrinkage of the metal 

3. Keep the metal in the gate at a temperature above 
the liquidus of the composition, so that the liquid 
metal forced into the interdendritic shrinkages will 
not segregate 

4. Dies should be so vented that air is given a chance 
to get out without being trapped 

5. Provide sufficient locking pressure at dies to prevent 
opening of dies under the tremendous pressure, 

Intelligent die design implies effective gating, etc, t 
insure proper sequence of solidification, complete feed. 
ing of all parts of the casting and effective venting. 

Casting control involves determination and mainte. 
nance of best die and metal temperature, speed of opera. 
tion, die maintenance, lubrication of moving member, 
keeping the metal clean. 

Metallurgical control should cover die steels and their 
heat treatment, check of all incoming material, cont 
of composition in casting, correct utilization of gates and 
sprues, purification of melt, corrosion testing, mechanical 
testing, X-ray testing, spectrographic control and photo- 
micrographs. 

Quality control involves: 

1. Control on the floor—check on maintenance of best 
casting practice by operator 

2. Check before shipment to make sure that all accept- 
ance requirements are met as to composition in cast- 
ing, surface before and after machining, X-rays, 
end use, breakdown tests, tolerances and general ( 
dimensions 

3. Making sure that all customers’ complaints, etc., are 
transmitted to casting and metallurgical departments 
and taken care of. ] 

In the past, Air Corps specifications did not pemil : 
any kind of die castings for a structurally responsible part 
Now new specifications which have been drawn up by 
the Air Corps and A.S.T.M. with the assistance of the 
W.P.B. allow the use of so-called “pressure-molded cat 
ings” (they coined a special and distinctive new name ™ { 
order to prevent competitive entanglements with com- ( 
mercial die castings) for parts in which the design load 
is more than about 40 per cent of the tensile up to about 
the elastic limit of the material. ; 

It is my opinion, shared by many die casters, that pres: t 
sure-molded castings after the war will open up © 5 C 
die casters many fields hitherto closed to them and - 
make up for that part of their business which they y 
inevitably lose to plastic, powdered metals, age 
castings and various other newcomers in the field of * 
cost production. There will undoubtedly still be 28 
production in the so-called commercial die castings 8 
cost and general appearance are the principal cons! 8 
tions. However, as die casters handle more and ae 
of the pressure-molded casting line the level of os . 
ings quality is bound to rise in general.—From @ 1 
W. Basch, General Electric Co., presented at the - A 
panel meeting at the recent A.S.M. convention 





ns 


















MACHINE Desicn—December * 











ermit 


cast: 


Joad 
ibou 











NO 


@ Both of the governors pictured above fit 
the same engine. But one is engineered to 
govern that engine in the operation of a 
pumping unit, where a tolerance of 8 to 
10% in R.P.M. regulation gives satisfac- 
tory performance. 

The other unit is engineered to govern 
that engine in the operation of critical elec- 
trical apparatus, where a variation of only 
one cycle can be permitted. 





Each provides the most economical gov- . 


erning for the specific purpose, both from 
the standpoint of initial investment and 
efficient operation. 

Wherever internal combustion engines 
are used to power machines, it should be 


THE PIERCE GOVERNOR COMPANY, INC., 1665 OHIO AVENUE, ANDERSON, INDIANA 


Standard Equipment on Many of the Worlds Leading Engines! 



















They’re two different Governors built for 
two different purposes by the World’s 


@ Largest Manufacturer of Governors 


kept in mind that it is the character of the 
machine rather than the make and model 
of the engine, that determines the right 
governor. Pierce has engineered over two 
thousand governor applications—each de- 
signed to do a special job on a specific piece 
of equipment. Because of this broad expe- 
rience in meeting all types of governing 
requirements, you can depend on Pierce to 
provide the right governor to do your 
exact job. 

Pierce engineers are solving new govern- 
ing problems every day and are ready at all 
times to work with you in meeting any 
specific governing requirements you may 
have! 



























has been placed in operation. Financed by the Defense Plant 
U S | N E S S A N D Corp. as part of the nation’s war program, the plant will be 
operated by Goodyear Tire & Rubber Co., Akron, 0, 
¢ 


S A L E S B BR | E F S Figures indicate that self-locking nuts used in all United 


States planes are being produced at an extremely high rate, 
according to William T. Hedlund, president of Elastic Stop 
Nut Corp. of America. The company’s production in one 
month almost doubled that produced six months ago, and 
tripled the rate for the same month a year ago, 


N BECOMING the new sales manager of the Leland 
Electric Co., Paul D. Dale takes the place of W. F. 
Lisman who recently has been appointed vice president and 


general manager. Mr. Dale had formerly been district manager ¢ 

of the company’s Chicago territorial office. F. E. Schumacher As sales representative in the Pittsburgh district for Jenkins 

succeeds Mr. Dale in this position. Bros., manufacturers of valves, J. Murray Whitworth succeeds 
e John J. Simpson who resigned to become general sales man- 


ager of the Pittsburgh Gage & Supply Co. Mr. Whitworth | 
has been connected with the company’s Philadelphia branch 
for the past seven years as a representative in Baltimore and 


Effective January, 1944, Frank H. Carman will assume the 
position of general manager of Plastics Materials Manufac- 
turers’ association, Washington, D .C. Mr. Carman has been 


: with the War Production Board since 1941. Harrisburg. 
e 
. . 
Formerly with Linde Air Products Co., John B. Ross has With the company since 1940, Morgan D. Lalor has been 


made assistant general sales manager for Reynolds Metals Co., 


been appointed to the West Coast engineering office of Handy : 
Richmond, Va. 


& Harman, serving California, Washington and Oregon terri- 
. 


tories. 
. Edward O. Jones has joined the engineering staff of Cook 
An announcement has been made by Rohm & Haas Co., Electric Co. at the new Eastern division office at Greenwich, 
manufacturers of Plexiglas acrylic resin sheets and rods, that Conn. For the past seventeen years he has been with the 
their molding materials formerly known as Crystalite will General Electric Co. in charge of engineering applicatious of 
henceforth be called Plexiglas molding powders. industrial equipment. 


o o 









Recently another unit in the growing synthetic rubber Allegheny Ludlum Steel Corp., Brackenridge, Pa. has ac 
industry—a 60,000-ton polymerization plant near Houston— quired the Carbide Alloy Corp. of New York city, to be oper- 
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These whit 
themselves 
world. The 
ynthetic r 
a America 
Natural! 
wyothetic n 
tnt is wha 
HE demand on usual production facilities has shown many yroduced, } 
manufacturers that Shenango-Penn centrifugal castings give to the ta: 
better service, and use less material than former methods. Our en- United § 
gineers have helped to solve difficult problems—have produce bea 

products formerly thought impossible with this method. tet of ru 
amg bars up to 26” O.D. and 26 ft. long are being produced with rubbe 
fre ently. Small bearings and bushings can be made economically. years, Toda 
Flanges may be furnished and unusual shapes and sizes worked - demistry , 
Don’t look on the Shanango-Penn centrifugal — thetic rub 

process as a substitute. It may be the best means to wor r 
out some of your problems. If you’d like more information Amed Ot 
on our products, facilities and a complete chart of —_ The che 
and non-ferrous alloys available, write for Bulletin No. 143. compound 





1209 WEST THIRD STREET, DOVER. OHIO 
Executive Offices: Pittsburgh, Pa. 


SHENANGO-PENN MOLD COMPANY bet you see 





° ALL BRONZES | N 
e MONEL METAL | 
e ALLOY IRONS a 
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OUT OF THESE FLOCS MAY COME 
THE FUTURE OF THE WORLD 


These white crumbs or “‘flocs” look very unimportant in 
tiemselves .. . but on them may depend the future of the 
wwrld. They are one of the first stages in the production of 
ymthetic rubber, the most vital material being produced 
a America today. 

Naturally, you are interested in synthetic rubber. But 
muthetic rubber is only incidental. What is really impor- 
unt is what happens to synthetic rubber after it is actually 
jtoduced, It is chemistry that makes rubber fit to use, suits 
tto the task at hand. 


United States Rubber Company is the largest manufac- 
wet of rubber chemicals in the world. We have worked 
wth rubber, improved it and broadened its uses for 100 
juts. Today, all this tremendous fund of knowledge of the 

of rubber is being drawn upon to improve syn- 
tuber, perfect it for the jobs it must do for the 

Forces and war industry. 


The chemistry of rubber is what determines the final 
nding and processing of the flocs of synthetic rub- 


You see here, They may eventually go into bullet-seal- 
"BA0Se, air ducts, or any one of a score of other parts used 


NITED STATES RUBBER COMPANY 


1239 
SIXTH AVENUE, ROCKEFELLER CENTER, NEW YORK 


‘cove Drsicn—December, 1943 


in the plane that will blast the last Nip carrier off the sea. 
They may be made into a tire that will rumble down 
bomb-battered Unter den Linden. They may go into some 
essential equipment like a conveyor belt that will keep 
America’s war production line moving at top speed. They 
might very easily determine the entire course of the war, 
and thereby the future of the world. 

Synthetic rubber, its production, compounding and ap- 
plication to war and industrial uses, is too big a story to 
present adequately here. There are five basic commercial 
types of synthetic rubber. Each of them has distinct prop- 
erties and characteristics. Not a single one is ideal for all 
purposes. 

Deciding which synthetic rubber to select and use for a 
particular task is an equally big story, a decision that re- 
quires expert knowledge and broad range experience. 

We have told the story of the five basic commercial types 
of synthetic rubber, our more than twenty years of experi- 
ence in working with them, and our twelve years of using 
synthetic rubber commercially in an interesting, informa- 
tive booklet for business executives. Please ask 
for your copy on your regular business letterhead. 


5 fue, 
“ ty 


ay 


In Canada: Dominion Rubber Co., Ltd. 
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JONES BARRIER STRIPS 


Solve Most Terminal Problems 


A compact, 
sturdy terminal 
strip with 
Bakelite Bar- 
riers that pro- 
vide maximum 
metal to metal 
spacing and 
prevent direct shorts from frayed wires at terminals. 


6 SIZES 

Cover every requirement. From 3{"' wide and 13/32" 
high with 5-40 screws to 214"! wide and 1%" high with 
14".28 screws. Jones Barrier Strips will simplify as well 
as improve the electrical connections of your products. 


Three lines of Jones Multi-Circuit Plugs and Sockets 
fulfill every connecting requirement. Hundreds of 
standard terminals. 


No. 2-151 





Write today for catalog listing complete line of Jones 
Electrical Connecting Devices. 


HOWARD B. JONES 


2460 WEST GEORGE ST. CHICAGO 18 

















NEW FEATURES 


VE THE PROVED : 4 @ 





IMPRO 





1 Compact Tamper-Proof Cover—securely held—No external gas 
ways. 

2 Integral Pilot Valve Assembly—Accessible . . . Easily tightened 
... Rigid vent connection. 


3 New, Stronger Valve Bodies—Hi-tensile iron... Increased 
seating pressure ... Maximum capacities. 


4 Binding Posts Securely Locked—Prevent turning... Terminal 
connections can be made with a screwdriver. 


All B-60 Gas Valves furnished with heavy-duty pilot generator for use 
with liquefied petroleum gases. These improved valves are completely 
self-operating—no external current required. Operates on current sup- 
plied by pilot burner thermocouple generator, which supplies direct, 
harmless valve control. All valve parts completely sealed. For complete 
specifications write for Catalog 52. 


eigemenes CONTROLS 


801AllenAvenue @ Glendale, Calif. 
Branches: Boston * New York + Detroit * Chicago + Dallas 
Philadelphia + Cleveland + Denver + San Francisco 
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ated as Allegheny Ludlum’s Carbide division. The new diy 
sion will produce a line of highly developed cemented z 
bides, produced under processes established by the Catbid 
corporation, and later activities will include didliines . 
which have long been under study in Allegheny Lodhan' 
research laboratories. ‘ 






¢ 


Former vice president in charge of procurements for Crocker. 
Wheeler Electric Mfg. Co., Wallace K. Brown has been made 
manager of New York district sales for the company. He ha: 
been connected with the firm since 1908. 


¢ 


Luther H, Atkinson has been made vice president in charge 
of sales for the Elastic Stop Nut Corp. of America. Formerly 
he had been connected with Weyerhaeuser Sales Co. 


¢ 


Mass manufacture of industrial belting of synthetic rubber 
has been begun at the United States Rubber Co., plant in 
Passaic, N. J. This will alleviate the shortage of transmission 
and conveyor belting which first threatened war industries 
when sources of natural rubber were shut off. 


¢ 


Joseph Stokes Rubber Co. in Trenton, N. J., and its sub- 
sidiary in Welland, Ont., has been acquired by the Thermoid 
Co. in order that the latter company may augment their in- Dl 
dustrial rubber sales division with the manufacturing capacity 
and “know how” on hard rubber and plastics which are being 
demanded by equipment manufacturers. No changes in the § [Jsually | 
sales administration of the Stokes company are contemplated § methods 
¢ vices. Y¢ 
Changes in the sales department personnel of the Wolverine § housing, 
Tube division of Calumet and Hecla Consolidated Copper Co, § water ja 
Detroit, include those of W. H. Maxwell as general sales Unfort 
manager and R. F. Moody as assistant general sales manager. § on the | 
Mr. Maxwell will divide his time between New York and heat is ra 


Detroit, making Detroit his permanent headquarters after 9 tacts we: 


January 1, 1944. the perf 

a . . 

tronic id 

Previously known as Porcelain Enamel & Mfg. Co. of Balti: § how ofte 

more, the company has changed its name to Pemco Corp. cleans it 
’ 





For many years vice president of Rheem Mfg. Co., Harvey 
A. Craig has been named district sales manager of Republic 
Steel Corp. in the Los Angeles district. Arthur C. Geldner 
will be assistant district sales manager in this territory. 


¢ 


Appointment of Philip Hooker as sales and advertising 
manager of Arens Controls Inc., Chicago, has been announced 
Mr. Hooker had been executive assistant manager of the cor 
tracts department at Bell Aircraft. 


e 


New headquarters of the Shafer Bearing Corp. are at 1412 
West Washington boulevard, Chicago. The new modem three: 
story building houses both executive and engineering offices 
as well as a modern laboratory and stockrooms. 


« 


Heretofore vice president and general manager in charg? 
of the Pershing Road plant operations and central 
sales for Link Belt Co., Edward J. Burnell has bees trans: 
ferred to the executive office of the company, 307 wil b 
Michigan avenue, Chicago. In his new position he 
vice president in charge of sales for the entire aa 
Harold L. Hoefman, manager of the company’s Atlanta ' 
succeeds Mr. Burnell as general manager of the compaly 
Pershing Road plant in Chicago. Replacing 
Atlanta is Richard B. Holmes, former dis 
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the J [sually it’s not hard to figure out 

ited methods of cooling electronic de- 
vies. You can punch holes in the 

rine § housing, install fans or even use 

Co, @ water jackets. 

sales Unfortunately, as dust settles 

get. F on the equipment, less and less 


and B heat is radiated, and electrical con- 
after B tacts wear. Under these conditions, 
the performance of a good elec- 

. tronic idea comes to depend on 
alt | how often and how well someone 


cleans it. 
rvey 


blic 


ner 
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low r 
neers will be glad to make recommendations 


Representatives in Principal Cities 


DUST OFF your ideas on ELECTRONICS 


The remedy for this nagging 
problem of the electronic designers 
is to clean the air that cools their 
equipment. Air-Maze filters are 
especially designed for these ap- 
plications. 

Compact, light and efficient, 
Air-Maze filters are cleanable and 
built to last as long as the equip- 
ment itself. They are unaffected by 
temperature or climatic conditions. 
They can be made in practically 
any size or shape, and to meet 
widely varying requirements. 

Air-Maze engineers have spe- 
cialized in air filter design for near- 
ly 20 years. They will gladly help 


on your problems. 


Air-Maze electronic equipment filters combine 
high dust arresting efficiency with extremely 


istance and compactness. Air-Maze engi- 





for particular problems. 


AIR-MAZE CORPORATION © Engineers and Manufacturers * CLEVELAND 5, OHIO 











A Few Places to Use Air-Maze 
Electronic Equipment Filters’ 








—~ ,\ 
VOLTAGE REGULATORS yj i 


Wherever electronic equipment re- 
quires ventilation, these Air-Maze 
filters can be designed and built to 
solve problems of Set radiation and 
wear caused by air-borne particles. 


INDUCTION HEATING 





e In Canada: Williams & Wilson, Ltd., Montreal, Toronto, Quebec, Windsor 
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Indianapolis. At the later office David E. Davidson, former 
district engineer from Detroit, will be district manager. 


¢ 


Founder and president of Ohmite Mfg. Co., Chicago, David 
T. Siegel was recently elected to the board of trustees of Illinois 


Institute of Technology. 
+7 


Appointment of William C. Judy, 302 Sugar building, Den- 
ver, Colo., as district sales manager has been announced by 
Bliss & Laughlin Inc. 

+ 


Koppers Co. has purchased the assets of Coated Products 
Corp., Verona, Pa. It will be operated as the Coated Products 
division of Koppers, with Morton I. Dorfan as manager. 


¢ 


Election of R. J. Russell, vice president and sales manager, 
Century Electric Co., St. Louis, as president of Associated 
Industries of Missouri has been announced. 


o 


Announcement has been made of the appointment of Joseph 
B. Terbell as first vice president of the Manganese Steel 
division, Chicago Heights, Il]. Prior to this advancement he 
had been eastern sales manager of American Manganese Steel 
division, American Brake Shoe Co., New York. 


o 


Purchase of the manufacturing plant and inventory of the 
Link Belt Supply Co., Minneapolis, by the Link-Belt Co. has 
recently been made. The Supply company had served as an 
authorized distributor of Link-Belt Co. in Minneapolis, St. 





Paul, and adjacent territory. The entire Minneapolis organ 
ization will be retained, facilities will be improved, and stocky 
expanded. Ray S. Wood, the new plant manager, started hi 
career with the company in 1914 in the engineering depay. 
ment at Philadelphia. 


« 


Two more service and sales district offices have been Opened 
by Michigan Tool Co., Detroit. The new branches are located 
in 601 Tower building, South Bend, and 1409 Union Life 
Insurance building, Cincinnati. District managers are T. ¢ 
Mellen in South Bend, and E. W. Brock in the Cincinnati are, 


o 









Former central division sales manager, Detroit, of United 
States Rubber Co., Michael N. Brady has joined Nation) 
Enameling & Stamping Co., Milwaukee, as vice presiden: 
in charge of sales. 

° 


C. V. Topliffe has been appointed manager, Boston distric 

office Cutler-Hammer Inc., Milwaukee. 
+ 

Effective. immediately is the appointment of F. W. Wame 
as assistant engineer of the plastics division of General Ele- 
tric Co., Pittsfield, Mass. Mr. Warner will continue his pres. 
ent work as project engineer and also will be responsible to 
the engineer of the plastics division on engineering develop. 
ment and general administrative work. 













‘ 

Opening of a new office in the Commercial Trust building 
Fifteenth and Market streets, Philadelphia, has been announced 
by the Blackmer Pump Co., Grand Rapids 9, Mich. The new 
office will be in charge of B. Dunkley who has specialized 
in industrial pumping problems and is well known for his 




















Quick-As-Wink 
VALVES 


HAND-LEVER OPERATED 


Also Mechanically Operated; 
Pilot-operated Spring Return; 
Double Pilot-operated. 


248 














Single Plunger Contro! — 


ONLY ONE MOVING VALVING PART 


Simple yet sturdy Quick-As-Wink construction 
results in freedom from maintenance attention 
and more operations without repairs. A stain- 
less steel plunger, only moving part, guarantees 
efficient operation at all times. Use of either 
bronze or stainless steel for entire unit elim- 
inates corrosion and rust. | 





Installation is easy and the valve can be 
piped-up almost before you can say 
“Quick-As-Wink.” Since main pipe 
connections need not be broken, future 
servicing offers no problem. 





The Single Plunger type, recommended 
for air, water, or oil, operates to work- 
ing pressure of 250 pounds. Send for 
catalog number 6. More than 50 
different styles available. 




























¢c. B. HUNT & SON “ 
1854 EAST PERSHING STREET - SALEM, On! 
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Production will go up at least 25% when you install “‘Airgrip”’ 
Chucks and Revolving Cylinders. You will get more 

power than you need—holding power that 

will not fail up to the limit of machine power and tool 
endurance—power that means you can work every “‘Airgrip’’ 
equipped machine at its absolute maxjium. 


“Rirgrip’’ Chucks, made in both two-jaw and threg-jaw types, 
permit heavier cuts, coarser feeds—fagfer production 


—more parts per hour—at lgWer cost per unit. 
a 


“Rirgrip” Revolving Bi Cylinders embody the 
2 atures which make for top 
ee and minimum maintenance, 


Install ‘‘Kirgrip’’ Devices now! Produce more 
for war aay genial to enter peacetime markets faster 
and at competitive prices. 


Anker-Holth engineers are fully 
prepared to help you now 
with your pneumatic and 
hydraulic problems. 
e This is the new Hi-Po 


super-charged hAydrau- 
lic pump that delivers 
smooth, chatter-free 


power at 3000 Ib. pres- 
sure. It is driven by a 
%-hp. motor. 





Anker-Holth Mfg. Co. 


332 S. Michigan Ave. Chicago 4, III. 
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..Everything You Want 





The name “INDUSTRIAL” is your assurance of utmost pre- 
cision in Cut Gears—Cut Sprockets—Cut Racks. Our large 
modern shop is equipped with nothing but the latest machines 
for their manufacture. Our workmen are highly skilled, be- 
cause we are gear and sprocket cutting 
specialists . . . all of which means 
greater satisfaction to the user. Order 
your next lot from “INDUSTRIAL” & 


ard note the difference. 


we Spur . Bevel . Mitre 
° Worm . Spiral . Helical and 
Internal Gears. Generated Tooth 

Racks . Precision Surface Grinding. 






AUN 








CHICAGO S FASTEST 
GROWING GEAR PLANT 





INDUSTRIAL GEAR MFG. CO. 


4529 VAN BUREN STREET CHICAGO 24 ILLINOIS 














KINNEY vey erate 


DISC CLUTCH 
Easily 










Applied to 


ENGINES 
MOTORS 
TURBINE 


As shown above, the new KINNEY Dry Plate Disc Clutch 
converts a standard engine with stub shaft extension into 
a power take-off engine by simply removing four bolts and 
mounting unit. Previously it was necessary to change the 
crankshaft. We can readily make adaptations for all types 
of engines, motors and turbines. We will gladly suggest the 





Kinney Dry Plate 
Disc Clutch installed 
on Wisconsin Engine. 


proper clutch to meet your requirements— Write for 


recommendations. 





KINNEY MANUFACTURING CO. 
3569 Washington St. Boston, Mass. 


New York © Chicago © Philadelphia * Los Angeles « Seattle 








work in that field. Included in the area served are Easten 
Pennsylvania, Southern New Jersey and a part of Delawan 


o 


In his new post as vice president of Lukens Steg] Co 
J. Frederick Wiese will be in charge of the combined sale 
of the Lukens company and its two subsidiaries. Since 1989 
Mr. Wiese had been general manager of sales of Lukens, anj 
in 1940 became manager of combined sales of the company 


and its subsidiaries. 
© 


Assisting W. R. Persons, Pittsburgh district manager of Lin. 
coln Electric Co., Cleveland, H. E. Cable has been appointed 


representative. 
+ 


Recent appointment has been announced of F. B. DeLong 
as vice president and general manager of sales, Columbiy 
Steel Co., West Coast subsidiary of United States Steel Com, 
Pittsburgh. Mr. DeLong was formerly vice president in charge 
of sales in the Los Angeles district. He succeeds J. R. Gregor, 
who has been made vice president of sales, Geneva Steel (Co, 
a newly formed United States Steel subsidiary at Geneva, Utah 


° 

Formerly assistant executive vice president, Ohio Fem 
Alloys Corp., Canton, O., J. C. Vignos has been named ger. 
eral sales manager to succeed H. A. Landon who has become 
Pacific Coast representative for the company. 

« 

An addition to its plant is being planned by Air Maze Con, 
Cleveland, according to a recent announcement. It is expected 
to be a one-story addition to its present plant at 5200 Harvard 
avenue, Newburg Heights, Cleveland. 


* i 
It is planned by American Brake Shoe Co., 230 Park avenue, 








New York, to double the plant of Electro Alloys Co., Elyria, 
O., which it has acquired and will operate as a subsidiary. W. C 
Whyte is vice president of Electro Alloys Co. 





MEETINGS AND 
EXPOSITIONS 


Dec. 6-11— 

Exposition of Chemical Industries. Nineteenth exposition to be held # 
Madison Square Gardens, New York. Exposition under management o 
International Exposition Co., Grand Central Palace, New York. Charles 
F. Roth is president. 


Jan. 10-14, 1944— 

Society of Automotive Engineers. Annual meeting and — 
display to be held at Book-Cadillac hotel, Detroit. John A. C. 
29 West Thirty-ninth street, New York, is secretary. 


Jan. 24-28, 1944— 
American Institute of Electrical Engineers. Winter technical = 

to be held in New York. Additional information may be 0 aie 

headquarters at 83 West Thirty-ninth street, New York. H. H. 

is national secretary. 


Jan. 31, Feb. 1-2, 1944— 

American Society of Heating and Ventilating /" 
niversary meeting to be held at Hotel Pennsylvania, N 
Hutchinson, 51 Madison avenue, New York 10, is secretary. 


gineers. Fiftieth oa 
ew York. A. 


Feb, 21-22, 1944— b 

Society of the Plastics Industry. Pacific Coast Section a su 
be held at Ambassador hotel, Los Angeles. James D. - tne. Pac 
East Thirty-first street, Los Angeles 11, is chairman 
Coast Section. 
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TUBING 





- Gregor, 
Steel Co, 
eva, Uta The pressure under which American industry is working to 
keep abreast of the demands for war materials has emphasized 
ws the need for time, labor and cost saving in mechanical opera- 


s lenis tions. Babcock & Wilcox Seamless and Welded Steel Tubing 
has aided this economy by its ready adaptation to a wide 
variety of parts and structural uses. 


B&W Seamless or Welded Tubing can be used as machining 
Hamad | stock for hundreds of small parts formerly processed from solid 
stock. Time spent in re-tooling your equipment will quickly be 
made up in increased production at low cost. 









avenue, : 
oe a B&W TUBING IS MADE IN A VARIETY OF TESTED 
STEELS. AMONG THEM ARE: 
@ Carbon Steels @ S.A.E. Alloys 
@ Carbon Molybdenum @ High-Strength Alloys 
@ B&W Croloys @ Stainless and Corrosion- 






Resisting Alloy Steel 







SEAMLESS WELDED 


B&W Seamless Tubing is made in a com- B&W Resistance Welded Tubing is pro- 
plete range of carbon and alloy steels and duced in carbon grades in sizes ranging 
in sizes from ‘2 in. to 85 in., O. D. from 3% in. to 4 in., O. D. 


THE BABCOCK & WILCOX TUBE CO. 


SEAMLESS TUBE DIVISION e WELDED TUBE DIVISION 
BEAVER FALLS, PA. ALLIANCE, OHIO 
TA-1268 











Roper Rotary Pumps are on 
_the job 24 hours per day! 


QUICK 
At the Douglas Aircraft Com- FACTS 


‘ ’ $ Roper Pumps are built in 
pany’s new blackout plant in pine ti Pg aah 
15, 20, 35, 50, 75, 100, 


California, Roper Rotary |BREUMRU Eee 
and 1000 gals. per minute. 


Pumps are doing their part in ESS apy a 
" ‘ _ per square inch. 
stepping up plane production. ° 
Speeds up to 1800 revolu- 
tions per minute. 
° Mountings and Drives for 
pressor, illustrated above, any practical purpose in- 
cluding direct mounted, 
‘ gear driven, V-belt, flat 
provides power for hundreds of |B ibaa anes 


operation. 


The Roper equipped air com- 


air tools throughout the plant. 


Write for Catalog 1232 

A summary of factual information on pumps and 
pumping problems. 

GEO. D. ROPER CORP., ROCKFORD, ILLNOIS 








NEW MACHINES- 


And the Companies Behind Them 


(For illustrations of other outstanding machinery, ge 
Pages 154, 155) 


Agricultural 
Corn husking machine, Morral Bros., Morral, O. 


Armament 
*Clip loading machine, Package Machinery Co., Springfield, Mass, 
*Antitank mine coating machine, Barry-Wehmiller Machinery Co,, 
Louis. 
X-ray for checking hand grenade fuses, General Electric Co., Schen 
ectady, N. Y. 


Construction 
Crushing and washing plant, Pioneer Engineering Inc., Minneapolis, 
Tractor-type rodding machine, Whiteman Mfg. Co., Los Angeles, 


Engines 
*Eight-cylinder, 1000-horsepower supercharged gas-engine-driven com 
pressor, Clark Bros. Co., Inc., Olean, N. Y. 


Finishing 
Portable, electrically-heated combination metal-cleaning and rinsing 
tank, Aerial Burner Co., West New York, N. J. . 


Instruments 
*Internal-external measuring instrument, The Sheffield Corp, Dap 
ton 1, O. 


Materials Handling 
Tailgate loader, Anthony Co., Streater, Ill. 
Cyclograph for checking, sorting and analyzing metals by electronics, 
Allen B. Du Mont Laboratories Inc., Passaic, N. J. 
Wire wind-up machine, Industrial Oven Engineering Co., Cleveland 
Screw and rivet sorter, Tubin Engineering & Mfg. Co., Los Angeles 4 


Metalworking 

Plain milling machine, Abrasive Machine Tool Co., Providence, 8. = 

Hollow spindle lathe, Lehmann Machine Co., St. Louis 8. 

Tube cutting machine for straight and angle cutoff, De Walt Produd 
Corp., Lancaster, Pa. 

Turret punch press, Weidemann Machine Co., Philadelphia. 

Straight wheel grinder, Samuel C. Rogers & Co., Buffalo. 

12 x 14-inch planer, Boice Crane Co., Toledo, O 

®Gear shaving machine, National Broach & Machine Co., Detroit. 

*Heavy-duty precision surface grinder, Hill Acme Co., Cleveland. 

*Wet and dry abrasive belt grinder, Hammond Machinery Buildew 
Inc., Kalamazoo 54F, Mich. 

Integrally built hydraulic joggling press, Beatty Machine & Mfg. Os, 
Hammond, Ind. * 

High-speed, automatic nut tapping machine, Bodine Corp., Bridge 
port, Conn. 

$5-ton hydraulic bender, Beatty Machine & Mfg. Co., Hammond, Ind. 


a 


Sanitation 
High-speed chopping machine for disintegrating sewage screening, 
Chain Belt Co., Milwaukee. 


Testing 
Starter test stand, Airplane Mfg. & Supply Corp. North Holly 
wood, Calif. 
80,000-volt portable oil tester, General Electric Co. 
Optical comparator, Portman Machine Tool Co., New Rochelle, N. ¥. 
Angle computer, The Angle Computer Co., Los Angeles. 
Portable test set, General Electric Co., Schenectady, N. Y. 
Hydraulic testing machine, Riehle Testing Machine Division, Amer: 
can Machine & Metals Inc., East Moline, Ill. 


Textile o. 
Padder mangle, Textile Machinery Division, Rodney Hunt Machine 
Orange, Mass. 
Fluid impact mill, Asbury Impact Mill Co., Abington, Ps. 


Welding 
Universal resistance welder, Eisler Engineering Co., Newark 
Portable seam welding machine, Progressive Welder Co., 
Portable spot welder for aluminum alloys, Sciaky Bros., 


N. } 
crit tb 


Woodworking 
*Pneumatic high-speed, opposed pad sander, Sundstrand Machioe TH 
Co., Rockford, Ill. 


Illustrated in pictorial spread, Pages- 154, 155. ; 
1945 
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You can design to more readily available standard sizes and shapes and provide 
quick maintenance without sacrifice of bearing performance when you specify 
Bunting Bronze Standardized Bearings, completely machined and finished, ready 
for application in machine tools, electric motors, industrial machinery and 
equipment of all kinds. Available in many different sizes, Bunting Bronze Bars 
are machined I.D., O.D. and Ends. Solid Bars are centered. Ask your wholesaler. 
Write for catalog giving complete specification data. The Bunting Brass & Bronze 
Company, Toledo, Ohio. Warehouses in Principal Cities. 
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IMMEDIATE SHIPMENT! 
| STEEL BOXES 


for your Production Needs 


STYLE 300 
STACKING BOX 


Just right for your small parts. Light in weight, easy to 
handle. Equipped with drop handles each end. Run- 
ners save wear on bottom of box and act as positive 


ety 6’ x 9” x 3%”"—20 ga— $ .55 ea. Metatlic ‘Beh Vows 


No. 302 —_— 8” x 12” x 4” —20 ga.— $ .60 ea. 


No. 303 — 9” x 13%” x 4%"—19 ga— $ .75 ea. We manufacture bellows and bellows 

assemblies ready for installation in 
steam traps, relief valves, temperature 
regulators, pressure regulators, air valves, 
and other automatic temperature and 
pressure controls. Complete engineering 
service. 


CLIFFORD MANUFACTURING CO. 


CHICAGO 564 East First Street DETROIT 


STYLE 700 221 N. LaSalle St. BOSTON, MASS. 1847 W. Bethune Ave. 


STACKING BOX 


A light weight box designed for quick identification 
of contents. Will stack with No. 303. Finished olive 
green enamel, baked on. 


No. 703 — 9” x 13%” x 4%”"—19 ga— § .95 ea. 














STRAIGHT SIDE SHOP BOX 


A straight side shop box with drop handles each end. 
Excellent for shop use where stacking feature is not 


required. . 
; On industrial working drawings 


No. 201 — 6” x 9” x 3%"—20 ga— $ .40 ea. of new and remodeled instru- 
No. 202 — 8” x 12” x 4” —20 ga— $ .45 ea. ments, machines, mechanisms 


” ” ” . . tiny MPB ball bearings 
eae See Sa Fe OO are specified. Your design and engineering depo 


, P ; ments should have Bulletin 43-M-D-12 thi 
Prices F. O. B. Factory, Phila. Any Quantity! details. May we send you a copy? Engin 


Order Today—Write, Wire or Phone service representatives in principal cities. 


AMERICAN METAL WORKS, Inc. Pane oe RINGS 
1536 GERMANTOWN AVENUE, PHILADELPHIA 22, PA. a 4 MINIATURE Aeecision BEARIN: 


KEENE, NEW HAMPSHIRE 


rt- 
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Enlarged reproduction free on request. 


Wissco Springs Deliver 


Right now Wissco spring and formed wire _ better automobiles, refrigerators, vacuum 
dependability is helping to finish this im- cleaners and the multitude of other prod- 
portant job in— ucts of American industry. 





Plane motors Army trucks Submarines Back of Wickwire Spencer super-depend- 

—— Scout cars Torpedoes ability are 122 years of pioneering many of 
arachutes 5 i a : , : 

— Jeeps Machine guns the basic advances in wire and wire prod- 
rainers Destroyers Automatics : 

Tanks Oli Gun cactinges ucts...and the accumulated skill of the 

/ N N J - ss Z 
thousands of Wickwire Spencer craftsmen 


When that job is done, Wissco springsand —_ and craftswomen. When you want wire or 
formed wires will be ready to help win the _ wire products, put your needs up to ex- 
Peace, by contributing their efficiency to _ perts. Write for data book. 


Copyright 1943 


WICKWIRE SPENCER STEEL COMPANY 


500 FIFTH AVENUE NEW YORK (18), N. Y. 
Worcester, Philadelphia, Buffalo, Chicago, Chattanooga, Detroit, San Francisco, Los Angeles, Tulsa, Houston, Abilene 
k 
_ FOR QUALITY IN WIRE, WIRE ROPE, SPRINGS, METAL CONVEYOR BELTS, INDUSTRIAL WIRE CLOTH, _STANDS FOR 
URY NETTING, HARDWARE CLOTH, INSECT SCREEN CLOTH, ELECTRICALLY WELDED FABRIC FOR CONCRETE FRIENDLINESS 
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Wishing You AU a KES 
MERR CHRISTMAS 


PRE-WAR sme ! 











SPRINGS 
and SCREW MACHINE PRODUCTS 


The Peck Spring Company 10 Wells St., Plainville, Conn., U.S.A. 





IN TOP WORM SINGLE SPEED REDUCTION 


ABART SPEED REDUCER, type 4. 


w CABLEMASTER 


Helps women 
do man-sized 
jobs! 


Compact, sturdy, full ball bearing, with 
hardened and ground alloy steel worm, 
nickel bronze worm wheel. Single reduc- 
tion right angle drive. Ratios up to 100 
to 1. 


’ Ask for Bulletin 900. : : 
AB ART me The CABLEMASTER is the oe 
bl in 7 
Abart Type 4A Speed cablehoist, available 


; jally designed 
wit’ ie? <=) SPEED REDUCERS | 9 Wes eS ae 


Worm and Spur, and combinations, every hook or rail ceuatiien Write today fer 
type for services from 1/50 to 400 h.p. Your power too must now : ; details. 
work overtime. Protect it with Abart dependable reducers. e 


SEND FOR COMPLETE ABART CATALOG—WIRE OR WRITE 


ABART GEARS. Precision cut to your specifications. 
Send B/P for estimate. 


GEAR AND MACHINE CO. 


MANUFACTURERS OF 
Speed Reducer &-Searn 


4821 WESTI6'ST., CHICAGO 23, ILLINOIS 
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NO matter how small the bearing, it plays a big part in 
machine operation. Proper machine maintenance must in- 
dude proper bearing maintenance. The easily followed sug- 
gestions (at right) lengthen the life of hard-to-replace BCA 
Ball Bearings . .. help to avoid machine damage and shutdown. 
BEARINGS COMPANY OF AMERICA, LANCASTER, PENNA. 


RADIAL « ANGULAR CONTACT « THRUST 


BALL BEARINGS 


How to Reduce 
Bearing Replacement 


1. Be sure that bearings are cor- 
rectly sized for the shaft. 


2. Keep bearings as free as pos- 
sible from dirt and moisture. 


3. Use only neutral mineral 
lubricants. 


4. When lubricating with oil, 
keep only enough in the housing 
that the lowest ball dips in to 
one-half its diameter. With 
grease, do not have the housing 
more than one-half to two- 
thirds full. 


5. Keep bearings in their origi- 
nal wrappings until they are to 
be mounted. 


6. Before mounting, thoroughly 
clean the shaft and housing. 








A size and type to meet your needs, \ 
Capacities, 5 to 150 gpm —Heads, 5 to 125 feet 


kus 


about 
your coolant 
pump applications 


Our engineers are experts in hydraulics. They 
will check your coolant pump hook-up and 
suggest a suitable Ingersoll-Rand unit to do 
the job. 


Such check-up enabled one machine tool 
builder to increase the capacity of his tool 
and at the same time reduce his pump costs. 
Perhaps your hook-up cannot be improved— 
but there is no obligation involved in a check- 
up. Ingersoll-Rand Company, Cameron Pump 
Division, 11 Broadway, New York 4, N. Y. 


Ingersoll-Rand 





How PULLMORES. CLUTCHES 
Both Drive and Brake High Speed Machines 


The double-type PULLMORE Multiple Disc CLUTCH can be 
arranged with one side for driving and the other side as a brake. 
This applicction provides an efficient brake which stops the 
driven shaft quickly. The cup on the brake is keyed, thus lock- 
ing the shaft when the brake is engaged. This arrangement is 
specially suited for machines in which driven shaft speeds are high. 


BEALL! 


genuine KANT- LINK 


SEND FOR THESE HANDY BULLETINS : a S Be R | a | G WAS H E R $ | 


POWER TRANSMISSION CONTROL 


>) 
Give capacities, dimensions and specifications. Contain KEEP BOLTED ASSEMBLIES permanently TIGHT 


application diag . Show HOW exclusive Rockford 


features are being used to help give post- Bo BEALL Spring Washers compensate for wear, bolt- 
war products competitive advantages. ‘tn stretch, corrosion and break- down of ers They 


‘ as 
\ ROCKFORD DRILLING MACHINE DIVISION § “+-4 0-08 meet rigid Army, Navy and Air Corps specifications. Ph he 
\ 
\ 





se 


311 Catherine Sireet, Rockford, lil., U.S. A. ETT um pee a enten Available in Carbon Steel, Stainless Steel, P 


Bronze, Everdur and Monel Metal. Fi in 


mium Plate, Galvanized, Silver and Par. 


IMMEDIATE SHIPMENT of all standard sises 
WIRE US your requiremen" 


BEALL TOOL CO. (piv. Hubbard & come 
EAST ALTON, ILLINOIS 


Pullmore Clutches are sold by Morse Chain Co., offices in principal cities 


Pullmore Multiple-Disc Clutches +» Over-Center and Spring-Loaded Clutches * Power Take-Offs 





] 0 
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PerRrestr A TS) 


> 


q, 18 


pe with more than forty years’ 
‘Lexperience in the field of power trans- 


ussion, is an important source of standard 


| and special Roller Chain and Roller Chain 


@lachments. 


gay, the phrase “Plenty On The Ball” 
if Wlies to Morse Roller Chain in more ways 
tn one . . . because today, all around the 
world, Morse Roller Chain is at work in the 


SPROCKETS 


MORSE ci 


ORSE CHAIN COMPANY 


“CHINE Desicn—December, 1943 


CHAINS 


ITHACA, N.Y. 


automotive and ordnance equipment of our 
fighting forces. Further, Morse Roller Chain 
is proving that it has “plenty on the ball” for 
any haul, for any power transmission job. 


Ste a ie 


If you are a user of roller chain, if you have 
a design problem concerned with power 
transmission . . . chances are it will pay you 
to talk with a Morse man. Naturally, there 
will be no cost or obligation on your part. 


FLEXIBLE COUPLINGS CLUTCHES 


et CHAINS 


e DETROIT, MICH. e¢ A BORG-WARNER INDUSTRY 
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PRECISION PARTS 


AS THOUSANDTHS SHEER 


This finely ma- 

chined, pressure- 

tight shaft is for 

a delicate instru- 

ment of war. To 

the eye, it is just 

a plain steel 

Too fine for the eye to see. shaft. To the mi- 

crometer, it has a different diameter at each end, 

with a gradual taper in between. The difference 

in diameters is only .002” with a total tolerance 

of .0002” on the large diameter. Each shaft 

must be heat-treated before grinding. It must 

be kept straight, not varying more than .0005” 

in all its length, and not more than .0001” for 
any one-inch unit of length. 

Ace, with modern heat-treating and centerless 
grinding methods, is turning them out by the 
thousands. Meeting these war-time demands for 
unbelievable accuracy, on a mass-production 
basis, has developed Ace ingenuity. Ace can 
therefore offer manufacturers many advantages 
in the profitable post-war markets. Here under 
one roof is a source of supply for small parts or 

assemblies which call for stamping, machining, 
heat-treating, or 
grinding. If you 
are thinking in 
terms of present 
production, we 
have capacity 
available from 
time to time. If 
you are planning 
for the future, 
let’s talk it over 
now. 








Send for Booklet 


ACE MANUFACTURING CORPORATION 
for Precision Parts 


ai 


1201 E. ERIE AVE., PHILADELPHIA 24, PA. 
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APP, 
TYPE DIAMETER 


Ve) Se) ae 
MANUFACTURERS OF: s 
Trucks—Tractors apie Gover 11" to 28" 
Construction Eqpt. Hypoid 11/2" to 16" 
Mining Machinery " n 
Machine Toals tell 1a" to 
Industrial Machines Herringbone — 11/2" to 15" 
Agricultural Eqpt. Ww " 
Marine Machinery ne a 
Aviation Machinery Worms up to 41/2" 
and others 


Straight Bevel 11/2" to 99" 


COMPLETE FACILITIES 


FAIRFIELD MANUFACTURING CO, 
311 S. Earl Avenue ¢ Lafayette, Ind 








MODEL a 
SP400 R Poe rinsT INSTALLED 
BRADY-PENROD : 


Self-Priming Centrifugal 


Coolant Pumps 4 suCTION 


“They Pump Air" “} dein 
Through clever application of — 

the fundamental principle of “ie 

Patent No. 2,164,869, these —— 

pumps are simple in design, eae 
thoroughly dependable and in- 

stantly self-priming on normal 

suction lifts encountered with 

machine tools. Model SP400 is assenvor 
sturdily built, with all the su- 

perior BRADY-PENROD fea- 

tures, to handle abrasives and 

steel chips. Easily installed Ba : Hetia 
present machines or quickly Bu 
yadapted to new machines. Send for FREE 


¢ 
BRADY-PENROD, INT: 


. 2510 S.MADISON_STREET 5. GUA medi bee 


CHE, 
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lubricat 
the thre 
Its possi 

Under 
bearing 
00 beari 
quickly a 

ACent 
Matic In 
operated 





t 


-ENTRO-MATIC 
LUBRICATING 
SYSTEMS 
cut down 
on bearing failures 
a -=-and 
_ prevent delays 
_in war production 





INCOLN 





These modern centralized lubricating systems 
are easily installed on new or old machines 


lubricate a// bearings from a central source .. . Reduce 
the threat of bearing failures ... Save man-hours... 
It’s possible with Centro-Matic Systems. 

Under the Lincoln method you are sure that each 
beating will get the proper amount of grease, and that 
00 beatings will be overlooked. Service is performed 
quickly and economically—without stopping machines. 

ACentro-Matic System consists of a number of Centro- 
Matic Injectors—one for each bearing—and a power 
erated or a hand operated Centro-Matic Lubricant 
lump. A power operated system can be push button or 
ime clock control...Only a single lubricant supply line is 
tjuired...Easily installed on new or old machines. (Illus- 
lution above shows manually operated Lincoln Centro- 

Lubricating System installed on a punch press). 


The ARMY-NAVY PRODUCTION AWARD 
for high achievement in the production of 
war equipment, conferred upon the Lincoln 
Engineering Company has had a star added. 
This starsymbolizes6moremonths of exacting 
service to our Armed Forces, delivering vital 
materials so necessary for ultimate Victory. 


LINCOLN ENGINEERING COMPANY 


Pioneer Builders of Engineered Lubricating Equipment 


5701 NATURAL BRIDGE AVENUE, ST. LOUIS 20, MO., U. S. A. 
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Lincoln Model 1774 
Air motor operated, 
400-lb. drum pump. 
Pumps lubricant di- 
rect from original re- 
finery container and 
is fullautomatic with 
time clock control. 


Lincoln Centro- 
Matic injectors 
canbe used either 
in manifold 
groupings or as 
single units de- 
pending upon 
the requirement. § 


Lincoln grease line accessories—high-pressure 
fittings acd adapters, connectors, connector 
tube assemblies, fittings, bushings and lu- 


bricant hose. , 


Model 81625 hand 


a 
operated Filler Pump 


provides a quick, 
clean, easy and ec- 


onomical 
method of 
filling 
Centro- 
Matic 
Stationary 
Lubricant 
pumps. 


Lincoln Model 1805, 
Manually operated 
Centro- 
Matic 
Pump, 
2-lb.ca- 
pacity. 
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TO KNOW STEEL FORGINGS 


@ Every heavy duty steel forging—in war or 
peace—-has a big, longtime job to do. But the 
way it stands up to its job depends, first of all, on 
the quality of steel it is made of. That means the 
steel must be clean, free from injurious segrega- 
tion, free from internal ruptures, and must 
Possess proper grain structure while also meeting 
the required analysis. Unless it has all of those 
qualities it will not produce a forging of lasting 
performance—no matter how well it is forged, 
heat treated or machined. 

Thus the steel forger should be a steel maker of 
unquestioned competency. National Forge for 
years has made its own steel in Heroult electric 
furnaces under expert, metallurgical laboratory 
control. That’s why, when your steel forging has 
a heavy duty job to do, you should make sure 
that it will have the correct steel by having it 
National Forged. 


NATIONAL FORGE 
& ORDNANCE Co. 


IRVINE, WARREN COUNTY, PENNA. 
““WE MAKE OUR OWN STEEL” 


For Excellence 







in Production 


War Bond Buyers are Guarantors of Victory 


















try to ‘‘Choose”’ Cincinnati Gears 


we — 
The decision of = precision made equipment 


to complement their own 
was predicated upon .-- 







drawing upon all the 
king precision gears for 


















—— 

o«« ae opportunity ° 
ORNOW-HOW" gained in ma 
more than 40 years. | 
ege which has been ours since the 


Two... the privil the privilege of concentrating on the 


very beginning - - - 
making of ‘Gears. - 
highest skills, accuracy @ 








Good Gears Only”’, calling for the 
’ nd control. 


SPUR 
SPLINE 
HELICAL 
WORM 
BEVEL 
SPECIAL 

















THE CINCINNATI GEAR COMPANY 


al 7-1 a © Toole Ml @1-7-1 oO) 0h a 
Wooster Pike and Mariemont Ave. * Cincinnati 27, Ohio 











AFTER 


bolt engages locking section of t 


BEFORE 


bolt engages locking section of the nut 


Spring oSpring 
Member < 


Locked 


Member 


Relpxed 





VIBRATION-PROOF NUTS 


One-piece, all-metal construction gives Boots rong 
ing Nuts these distinct advantages over all other nuts: 
greater re-usability 
sive action of oil, water and chemicals; resistance 10 5" 
temperatures. Boots Nuts meet all specifications of en 43. 
ment aviation agencies in an industry where loose ras 
ings will not be tolerated. 


- . ° [To 
in maintenance; proof against Cor 
e to hig 








every application 
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HYCON 


GH PRESSURE HYDRAULIC SYSTEMS 





rs 
nt 


he 





Eight Cylinder Pump with Unloading and 






Relief Valve Mounted on 3 HP Motor 






to furnish 250 cu. in. per min. at 3000 p.s.i. 


ock- 
uts: 
wT" 
righ 
em 


Valves, Accumulators and Complete Line 






CATALOG to provide flexible, economical installations 
ON REQUEST 


THE NEW YORK AIR BRAKE COMPANY 
Vhydeaddlic Division 


420 Lexington Avenue, New York 17, N. Y. 





* * * 
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Here’s What Aircraft Equipment 
Manufacturers* Are Specifying For 
Compact, Vibration-Proof Assembly =m ACME 


DRILL JIG 


BRISTO.z*:SCREWS |" gu) BUSHINGS 









































ARE THE GUIDE To 
PRECISION 
DRILLING 


%* Here at Acme, we’re busy day and night 
producing drill jig bushings and many other 
precision items . .. all labeled for “Uncle 
Sam”. And we'll keep right on doing this job 
for our country until victory is ours and peace 
comes to the world. 


Manufacturers of peacetime products that 
require accurately drilled holes, are urged to 
standardize on ACME BUSHINGS to assure 
the low cost production necessary to meet 
price competition in the post-war era. 


ACME INDUSTRIAL 60. 


Makers of Light Wave Measuring Equipment 
Telephone: MONroe 4122 
211 N. Laflin St. Chicago, Ill. 





2. . FASTER! 
SET. .. . EASIER! 
.. . LTIGHTER! 


* SPECIFIED by leading manufacturers of aircraft parts, aerial 
photographic and electrical communications equipment. 





UDSUTINTOULSTALU ELUNE GLUTEN 


AND HERE'S WHY 


Splines, like gears, provide faster, easier trans- 
mission of rotary power. 


I 


UULLLLLULLUCLULAEDMULLAN 


Splines permit tighter setting, without splitting 
or rounding out even smallest sized sockets. 





Tighter setting means maximum resistance to 
vibration in fast-moving parts. 


Splines “grip” wrench, make tightening easy 
in awkward places, prevent wrench slippage. 





Splines permit removal without damage to 
socket. 


FE INVESTIGATE ! PRODUCED TO YOUR SPECIFICATIONS 
aa tgunaiicie Miele thir of IN ALL MATERIALS—IN SIZES 5/16” 10 ! 


(AC}™ 
5 R g r 1 l for Complete Facts, List of 
Product Applications. 
ms DETROIT BEVEL GEAR (0. 
Cogouy "4 3 8130 JOSEPH CAMPAU AVE. DETROIT, Mit 
MILL SUPPLY 0171S 1) 00) oy 7 av) NUL : ans 
Zuality Gears for Thirty-one Yea 


198 
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ULLAL 





122 BRISTOL ROAD, WATERBURY, CONNECTICUT | 
u 
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PROBLEMS ARE 
OUR DISH 








ss your hard-to-solve production 
mblems along to Joyce—they’ re our 
h. We don’t wish to imply that we 

the difficult assignments to the 
mof-mill jobs—what we want to 
‘iblish is that we’ ve had such broad 


etlence in production procedure 





‘lproductimprovement that we're 
dent we can help you materially 
“Mtting your war contracts—and 
“our Postwar planning. Whether 
be the designing of special ma- 


chines or the quantity production of 
products or parts, Joyce’s extensive 
facilities are available to assist you. 

Joyce’s huge force of skilled crafts- 
men have proved themselves in main- 
taining a constant flow of war 
materials for the Army, Navy, Mari- 
time and Aircraft services—and their 
ability to get things done has helped 
many of the country’s leading indus- 
trial plants score enviable production 


records. 





” THE MAN } BEHIND THE MAN } BEHIND THE GUN 


g, 198 BBE Desicx—December, 1948 


A Joyce representative will be glad 
to explain in detail the many phases 
of Joyce’s design, assembly and fab- 
ricating service. If it can be made 
better, faster, more economically, 


Joyce “know how” will find the way. 


Hit Hitler Hard 
* Buy Bonds for Bombs * 


SOR ECSE 


2080 WHEATSHEAF LANE * PHILADELPHIA 
* 


MANUFACTURERS OF PRECISION PARTS 
FOR ALL KEY INDUSTRIES 








If 
o => 


Here in Detroit, the Arsenal of Democracy, is gathered more varied engi- 
neering skill—military and civilian—than in any like area—and more research 
facilities as well. 


Since long before Pearl Harbor we have been working with these engineers 
and technicians, in helping solve tough problems in the utilization of 


High Pressure 


INDUSTRIAL HOSE ASSEMBLIES 


(Hose and couplings attached) 
BR: for Lubricants, Hydraulic and Pneumatic Applications 


LLL LLL Ll OUT 


Hose with burst tests of 25,000 lbs. to withstand hydraulic hammer—hose 
under constant vibration, are typical examples. 

Fauver pioneered in developing high pressure hose twenty years ago. 
There is no better hose manufactured. But beyond that, Fauver engineers 
have acquired through long experience the “know-how” of where and how 
to apply these hose assemblies to produce maximum results. There's no 
substitute for that KNOW-HOW! 


Write for Industrial Hose Assemblies Catalog—Large 
assortment of special couplings for special needs 


J.N. FAUVER CO., INC. 


43 W. HANCOCK AV \/, DETROIT 1, MICH. 














FOR COMPLEX PROBLEMS o | om | A 16-INCH 


Sy * a CONTROL 4 : G ; A N T 
= POWER TRANSMISSION ¥ : 
3 * INDICATION 7 ; 
: Specify STOW L Small but mighty! De- 


signed to assure oper- 


FLEXIBLE SHAFTING! 4 ators of small machines 


Stow Flexible Shafting has proved itself invaluable in modern cf 
machine design. a somes control is ge a a 4 ; - the same es 
cost and lack of space eliminate gearing ... when indi- a \ : use 
cation is complicated by vibration, heat or similar « ‘ coolant flow t i a 
factors . . . when power must be transmitted off 4 ’ of the regular sized Pio- 


center or at an angle, Stow flexible shafting pro- 4 Ss Poo ° 
vides a simple, highly efficient solution. ial ial all neer Pumps experience. 


This new Model MVA is a seal-less, 
submerged type of pump for use either | 


peri —s sy i i ine or 
Let we. s the inventors te flexible ut —o " * in coolant sump in base ag eg ver - 
years oO i to work on your specific problems. In A ‘ = ~ 
writing please include the following date: } in separate tank. Chips or dir of 
i > pass through the grille at bottom 
1—Blueprint or sketch of application. 5—Unusual external operating ; . rageort 
2—H. P. and speed or torque. conditions. g pump will readily pass through Pp 


3—Severe running or starting condi- 6—Rotation (either direction, ; 2 ee en . 
tions. < of both) viewed from driv- Yas > without injuring it. 


4—Continuous or intermittent | 
) Send for complete details 


a nn ne F 
4 ‘ : my 19652 JOHN R STREET 


Absolutely no 
DETROIT 3, MICH. 


obligation. ; 
— All correspondence 


confidential. 


Fam STOW MANUFACTURING CO. <r euy 
b> 11 Shear St. Binghamton, N. Y. WAR 
\ BONDS 
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“BUTTERFLY” 
OPEN 
SIGNALING 





| 7 a | SUGGESTED \AIRCRAFT 
— , APPLICATIONS 














No SIGNAL — tae es LANDING GEAR 

: RUNNING GEAR > 
OXYGEN FLOW _ 
FUEL PRESSURE 


litelfuse SIGNALETTES. ae 


(Clear reliable indication under all conditions from 85° F. below zero to 160° F. above. YDS SHOCK IN 



















“mugged construction unaffected by shock Saves 4 current. Uses only 2.25 watts as INDUSTRIAL USES 
« vibration—freedom from need of spares compared with average of 4.5 watts of fila- ‘ 
~timination of burnouts—these are some ment lamps. Draws only .09 ampere. Signalette mests @ need never before 
ofthe factors definitely established by per- Fits the 54 standard lamp mounting supplied in industry . It insures long- 
formance of Signalette. Characteristics: AC42-B3593. (115 V. Signalette fits 1” lamp lived dependable indication whe re fila- 
Positive indication in brightest sunlight, mounting). Solder or screw terminals. ment lamps sa liable = fail unde J 
‘ay light, or in total darkness. Littelfuse Signalette is an original im- shock and vibration. Signalette’s ad- 
tant adaptation to airman’s eyes from provement in signal indication by light. It Vanenges ane found in manufacturing 
‘ukpit to target. No blur or glare. unfailingly indicates by reflected light— —as railway—in simultaneous read- 
ically balanced. Withstands vibra- daylight or artificial—or in blackest night. sage om test equipment—and many 
tin of 10 G. Has successfully undergone Radium-active fluorescent “butterfly” other applications. 
™000 cycles of operation. vanes are electrically energized. Available ! 
No delicate filaments to break. Non- in 4 voltages: 6, 12, 28 V., D.C., and 115 V., “Eye of Signalette Always 
erable plastic cap. A.C. for continuous operation. Four signal , mm 
Unaffected by extremes of temperatures colors: Red, green, amber, white. Fir mly on the Job! 








 Signalette Bulletin and engineering data. Outline needs for test 


LITTELFUSE INCOR 


‘E MONTE, CALIFORNIA ae (2707 SANENSWOOD AVI, CHIC 
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Here are some examples 5 
the helpful informatio 
Carpenter can give you 0 Car 
certain types of Stainless | 
meet specific conditior SND-ICARB 
In giving your old or new products the benefits and ad- vane _ wn ae ne 

i iti * agnetic an det ; 
vantages of Stainless Steel, it is necessary to decide what able only by cold working leasile Stre 


physical properties, corrosion resistance, and fabricating Smcilie gre 


ling poi 
qualities are needed to meet your specific job requirements. & . 
er 








Nl NATA I 
The popular 18-8 Stainless Steels provide excep- WORKING Nil ao 


tional physical properties, maximum corrosion : ; hetticient 
resistance and excellent fabricating character- : npente 68°F. to 1 


istics. There are many applications where these coon mm | - a 
Stainless types can be used to give products longer » reas fet ot 6 
life and greater utility on the job. To get the most : deg. F. 
out of 18-8 Stainless, it will pay you to consult Sone metic pr 
Carpenter, who pioneered the development of : = = ca eee = 
Stainless Steels, and who, for years, has been angi 


helping to solve the problems of Stainless users. — 


For complete information on all types of 
Stainless available from Carpenter, write us 
for a copy of the helpful 98-page book, 
“Working Data forCarpenter Stainless Steels”’. 
This book simplifies the selection, engineer- 
ing and fabrication of Stainless Steels. It is 
free to Stainless users in the U.S. A. Just 
drop us a line on your company letterhead. 


THE CARPENTER STEEL COMPANY e 120 W. BERN STREET e READING, PA. 


als ‘icunee 
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ssi - Physical Properties of 
i Carpenter Stainless No. 4 
oot 02-(CARBON .10%—CHROMIUM 18.00%—NICKEL 8.00%) 


ire 101 
honda 
working easile Strength—85,000 to 225,000 lbs. per sq. in. 
Specific gravity —7.93. 
Melting point—Approximately 2550°F. 
hecific Heat—.12. 


ltemal Conductivity—.052 C.G.S. units at room tem- 
perature, 


ellicient thermal expansion —.0000095 average 
68°F. to 1500°F. (this is about 50% higher than mild 
steel or the simple chromium Stainless Steels). 


cific electrical resistance—4l7 ohms per cir. mil 
at 68°F. Temperature coefficient—.000425 per 
deg. F. between 68°F, and 1500°F. 


a9 send Properties—Nonmagnetic unless work-hard- 
, When it becomes slightly magnetic. 


meability—As annealed =1.003 max. 
mstic modulus — 29,000,000. 





" vag e physical properties of all grades of Stainless Steel depend 
ay heat treatment or cold working. Wider ranges of properties 
wailable in certain forms. Take up your special problems with 

®t representative. 


| (arpenter STA 








INLESS STEELS 


;, New York, Philadelphia 


etroit artiord..« 


BRANCHES AT Chicago, Cleveland 
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— It has relatively the same physical characteristics: 






a 4, 
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_\ NATIONAL BEARING 


PLANTSIN: ST. LOUIS, MO. + PITTSBURGH PA. + MEADVILLE, PA. » JERSEY CITY, N. J. » PORTSMOUTH, VA. + ST. PAUL, MINN. * 
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SILVER BABBITT 


Relieves The Shortage of 
Tin-Base Babbitts 





he Battelle Memorial Institute has author- 
ized us to use their process for producing 
lead-base Babbitts with silver content. 
Although conceived to replace tin-base Babbitts, 
NBM SILVER is by no means a mere “substitute”. 


Retains hardness at high temper- 
atures e Easy to handle and to bond 
e Resists squeezing-out at operating 
temperatures ¢ Corrosion resistant. 


Write for our new bulletin and engineering briefs. 








METALS CORPORATION 


ST. LOUIS*NEW YORK 


ve 
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Specify EverLOCK Chisel-Edge Washers 


Listed on Government Ordnance Standard 
Prints BEAX 1-2-3-4-7-8-10. Shown on AN936 
(Army-Navy) Aeronautical Standards 


GOOG OD 


PROMPT DELIVERY ON MOST SIZES 


LOCK 


WASHERS 


THE WASHER THAT HAS THE EDGE 
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Today, when most lockwashers are 
performing on jobs vital to the war effort, it’s 
sound policy to bolt or screw every assembly to 
be ready for the worst. 

With EverLOCK washers this is easy... and 
economical. Their distinctive design provides 
powerful flexing action on the full width of 
many sharp chisel edges. These broad edges 
dig grooves into both the nut and the work... 
are powerfully flexed and set in their own 
tracks, securely braced against strain, vibra- 
tion, expansion and contraction. 

A half turn, or less, locks an EverLOCK 
washer securely ... saving assembly time and 
guarding against the hazards of stretched bolts 
and screws or the distortion of threaded parts. 

Wire, phone or mail your orders today. 








PROCESS 
CONTROL 


js lmportant 


FOR OIL SEALS 


To obtain maximum sealing efficiency with a 
minimum of skin friction (power loss) requires a 
balance of experienced engineering and closely 
controlled manufacturing. 


Chicago Rawhide engineers have specialized in 
fluid sealing problems for the last 20 years. They 
are familiar with all the possibilities and limita- 
tions of fluid seals. In addition, Chicago Raw- 
hide’s research laboratory is constantly at work 
investigating improved methods of manufactur- 
ing and testing new designs. 


Because the effectiveness of the seal depends 
so much on the sealing member itself, Chicago 
Rawhide operates its own tannery for leather 
seals and its own Sirvene synthetic rubber plant 
for the production of rubber seals. Every manu- 
facturing process from the raw material to the 
finished product is under close control. Conse- 
quently engineering specifications can be fully 
satisfied and the performance of the finished 
product assured. 


CHICAGO RAWHIDE 
MANUFACTURING CO. 
1304 ELSTON AVENUE * CHICAGO, ILLINOIS 


PHILADELPHIA * CLEVELAND * NEW YORK ° DETROIT 
BOSTON °¢ PITTSBURGH * CINCINNATI 


65 Years Manufacturing Quality Mechanical Leather 
Goods Exclusively and now Sirvene Synthetic Products 


MAcHINE DESI 








' That Confusing Materials Picture... . 


re is greatly clarified by findings of the War Metallurgy Committee. Its report, prepared 
< at the request of WPB, is clear and comprehensive, yet concise. It interprets the most 
3 timely materials information available. Part | of a series abstracted from this invaluable 
report commences on Page 121. Here is an excellent authoritative guide for competent 
selection and substitution of materials. 









Hydraulic Lines Can Be Weak Links .... 


in an otherwise efficient hydraulic system. They must not restrict flow unduly ... . 
! produce unwarranted pressure drops. Nor must they give way—burst. For pertinent 
) factors influencing selection and utilization of these mechanical veins, turn to Page 145. 
Information is presented in readily understandable manner. You'll want to retain the 
charts for future reference. 


Focus On Brazing Has Been Sharpened... . 


by our war-whipped industries’ demands for better processes . . . . more economical 
production of machine parts. Information on the characteristics of brazing alloys and 
properties of brazed joints—butt, scarf and lap—brings the design engineer’s conception 
of a notable fabrication process up to date. See Page 136 for the first of a significant 
two-part series. 


a RNR Ree kta 


Plastic Parts Design Is Influenced... . 


in many ways by characteristics of tools producing them. Best molded parts spring 
from the boards of designers who are armed with “die-visualization” ability. Highest 
production rates—with attendant economies—predicate practical knowledge of the 
merits and limitations peculiar to die-molding processes. Page 139. 





| 
| 










Strip Steel Specifications Are Affected .... 


by fabrication requirements. Varying grades called for by different production opera- 
tions such as deep-drawing, forming, bending, seaming, etc. Hot and cold-rolled strips 
classified by temper, surface and edge. Article discusses purposes for which each type 
is most suitable, parts defects due to flaws in steel, scratched surfaces, etc. Page 130. 









There's Always A Better Way.... 


of doing almost anything. Designers, eager to keep abreast of the latest developments 
in their field, will want to read Scanning the Field for Ideas. It is one of the many 
departments appearing regularly in MACHINE DESIGN. Puts the emphasis on “learn 
from the other fellow’—offers significant current design accomplishments. Discusses 
briefly—illustrates fully. Page 119. 
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How are you 


at magic? 





HAT we have to say here is 
of concern to practical, hard- 
wotking development and produc- 
tion men who are constantly facing 
operating problems and don’t 
expect any magic to solve them. 


To you we want to emphasize 
that the way to solve many of these 
problems is by the use of Hycar 
synthetic rubber. And here’s why: 


Hycar can be tailor-made for the 
job. Oil-swell can be positively 
controlled (even. held to zero)— 
insuring dimensional stability of 
parts. Hycar is 20% to 25@ lighter 
than many other synthetics and it 
stays light because it does not con- 
tinually absorb oil or moisture. 
Hycar has an operating range of 
—65° to 250° F. It resists abrasion 
50% better than natural rubber. Its 
compression-set characteristics are 


men have sought for years for oil 
and fuel hose, hydraulic lines, 
motor mounts, vibration damp- 
eners, gaskets, seals, packing and 
scores of other resilient parts. 
They are the qualities that will 
result in better, more care-free per- 
formance and lower maintenance 
cost in your operations. All our 
years of experience in synthetic 
rubber are at your service. Hycar 
Chemical Company, Akron 8, Ohio. 


Hycar 


LARGEST PRIVATE PRODUCER OF BUTADIENE TYPE 





Because of Hycar's ovt- 4 


standing perfermance in war 
uses the demand far ex- 
ceeds the supply. However, 
limited quantities are avatl- 
able for experimental wor' 
so that your supplier © 
rubber products may obtain 
small amounts fo permit 
you to make tests in your 
own applications, both 
present and future. It's to 
your advantage to gain ex- 
perience now against the 
day you will need new @ 
even better resilient prod- 
ucts. Our technical staff 
and laboratory are ready 
to help. 
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Nilge 


ore 


I! may sour 
throwing a 
but Oilge: 
it the right 
thedesign o 
lear provi 
uld rapidly 
chine part 
ng to piec 
ns had alw 
Your mact 
quite diffes 
Fy variabl 
Mtion. .. 
Hg great | 
Mchronizing 
perfect seq 


outstanding. \ 


These are the qualities that engi- 7 
neers and sales-minded business 
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pipe testing machine 
a fluid Power answered 
widesign problems. 


: Bel. 
: Lean -_ 


lilgear Fluid Power has solved 
ore difficult problems 


j' may sound foolish to talk about 
ptirowing a needle through anything 
.-but Oilgear Fluid Power furnished 
the right answer to that problem 
thedesign of wire-braiding machines. 
lear provided a mechanism that 
udrapidly reciprocate the necessary 
tchine part without it tearing every- 
ug to pieces as previous construc- 
us had always done. 


Tour machine design problem may 
tute different. You may want step- 
“ variable speed control of some 
' ‘ton... or a simple means of ap- 
ying great pressure ... or a way of 
mchronizing a group of motions... or 


Mtfect sequence or cycle operation’ 


... or any one of dozens of Oilgear 
answers to problems that appear vir- 
tually impossible—until you know 
Oilgear Fluid Power. 

For a quarter century Oilgear engi- 
neers have worked with executives and 
designers of hundreds of companies 
building machines and mechanisms of 
widely diversified use. The combina- 
tion of Oilgear experience and know- 
how with the remarkable possibilities 
inherent in Oilgear Fluid Power equip- 
ment may be the very answer to your 
long-sought perfected machine. * Now 
is the time to find out. The Oilgear 


Company, 1305 W. Bruce Street, Mil-~ 


waukee, Wisconsin. 


ARE YOU TRYING TO: 


Apply large forces through long . . . or short 
... strokes at variable speeds? 


Obtain automatic work cycles, variable speeds 
in either direction ... with or without pre-set 
time dwell? 


Apply large forces through continuous or in- 
termittent reciprocating cycles at constant or 
variable velocities? 


Obtain extremely accurate control of either 
position or speed of a reciprocating member? 


Apply accurately variable pressure either 
static or in motion? 


Closely synchronize various motions, oper- 
ations or functions? 


Apply light ... or heavy .. . forces at ex- 
tremely high velocities through either long or 
short distances of travel? 


Obtain continuous automatic reversing drives 
at constant R PM or over a wide range of 
speed variation? 


. Obtain accurate remote control of speed and 


direction of rotation, rates of acceleration 
and/or deceleration? 


. Obtain constant horsepower output through 


all or part of a speed range? 


. Obtain automatic torque control? 


. Obtain accurately matched speed of various 


rotating elements? 


. Obtain constant speed output from a vari- 


able speed input? 


Obtain full pre-set automatic control, elimi- 
nation of problems of shock, vibration, etc.? 














You've never seen a motor like this new Fairbanks-Morse Motor, because never were 
have so much stamina, versatility, and protection been built into one motor housing! 


CHECK THESE POINTS... 


Vv 1. 40° C. Motor. Y 2. Protected frame. 


Y 3. Conduit box has controls that give new meaning to ‘‘adaptable,’ 
‘““convenient,” and ‘“handy.” 


oY 4. Famous Fairbanks-Morse COPPERSPUN Rotor—the ONLY rotor 
centrifugally cast in ONE piece and of COPPER. 


If you are nuying motors now but want them to be up-to-date for postwar production, 
this motor demonstrated. There’s no other way to appreciate how much mee 
offers you! Fairbanks, Morse & Co., Fairbanks-Morse Building, Chicago 5, Illin 
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Can your product 
the Pressurized Power 
in this Plane? 








q 


% Have you ever watched a bomber fold its giant 
' landing wheels into its wings? 

The pressurized power that does this job is what 
we want to sell you. It is a hydraulic power system 
of entirely new efficiency and dependability . . . 
engineered for aircraft, available for all industry. 

As a result of PESCO’s more than ten years’ spe- 
cialization in making aviation pumps and related 
accessories, you will be able to equip your plant or 
product with a radically improved pumping system. 
For instance, you can have a compact, precision 
pump that delivers pressures up to 3000 pounds per 
square inch. This pump, weighing less than 4 pounds, 
forms the heart of a PESCO pressurized power 


SEND FOR THIS BOOK “Pressurized Power and Controlled 
Flow by PESCO". This book pictorially tells the story of PESCO 
equipment, manufacturing facilities and engineering service. A copy 


will be mailed promptly upon request. 
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system with endless uses in industry for transmitting 
or controlling power. 

In addition to hydraulic pumps, PESCO builds 
pneumatic, vacuum and fuel pumps of equally high 
efficiencies, meeting practically all needs for pres- 
surized power or controlled liquid flow. 

The performance of PESCO equipment in your 
plant or product . . . its greater efficiency, depend- 
ability, and longer years of service ... is assured 
by the fact that it has been engineered to operate 
under flying conditions which are far more extreme 
and demanding than any encountered down on 
earth. Won’t you let us tell you more about PESCO 
Pumps and PESCO Engineering Service? 


WRITE TO... 
PESCO Products Co. 
Industry Service F 

11610 Euclid Avenue 
Cleveland 6, Ohio 














" THESE / SOLUTIONS MAY SOL\ 


700 OTHER PROBLEMS... 





“PAKELITE” PLASTICS—Problem Solvers for Industry 


When one manufacturer solves a wartime production 
problem by using the right BAKELITE plastic, the result 
may be helpful to many other manufacturers. In this 
spirit, we pass along here the solutions to seven typical 
problems, any one of which may provide the answer to 
yours. The plastic materials discussed are, of course, 
available only for highly essential uses. 

Do you have a tough coatings problem? In recent 
tests, steel panels coated with a BAKELITE resin primer 
showed no blistering, pimpling, or rusting after 8,000 
hours of continuous water immersion, while other prim- 
ers failed at 300 hours. 

Does the molding of pieces thicker than % inches, 
using thermosetting materials, interest you? Heatronic 
molding, a recent development of the Bakelite Labora- 
tories, makes this possible, speeds curing time 10 to 50 
per cent, drops molding pressure 30 to 40 per cent. 

These examples are typical of the scores of devel- 
opments you will be posted on if you keep in touch 
with Bakelite Plastics Headquarters. Our Engineering 
Staff and Development Laboratories have amassed a 
wealth of data that can help you now with your essen- 
tial production problems, or with your plans for the 
days to come. 

Write for specific technical literature. Please address 
Department 11. 


BAKELITE CORPORATION 


Unit of Union Carbide and Carbon Corporation 


UCC) 


30 EAST 42ND STREET, NEW YORK 17, N.Y. 
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A manufacturer, wishing to eliminate the assembly of several parts 
normally required in small relay construction, designed an improved 
relay for which the base and stationary contact support were to be 
molded in one piece. A BAKELITE general-purpose molding material 
was specified for this unusual and complex construction. This material 
provides the desired dielectric qualities and fine finish. It also with- 
stands the severe vibration encountered in aircraft and shipboard in- 
stallations, as well as salt atmosphere and wide temperature variations 
—from 60 deg. F. below zero to 180 deg. F. above. 
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Today, plywood can be made sturdy, durable, waterproof, and 
weather-resistant—with BAKELITE phenolic resin glue. Wartime . 
plications, such as the plywood airplane and glider, Army truc 
bodies, and Navy PT boat sections have demonstrated these in ager 
Recently, carloads of BAKELITE phenol-bonded plywood were = 
abroad to make pontoon bridges—stub-nosed boats that will float . 
rivers for months at a time, withstanding weathering and hard wear. 
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BOOKLET 11-A “BAKELITE HORIZONS” 
—This pamphlet provides a brief 
introduction to BAKELITE plastics. 
Describes the origin of plastics . . 
their forms, fabricating techniques, 
and applications. 


BOOKLET 11-P “A SIMPLIFIED GUIDE 
TO BAKELITE PLASTICS’’—A 16-page, 
illustrated booklet that describes, in 
digest form, the various types of 
BAKELITE plastics and synthetic 
resin products. 


BOOKLET 11-M BAKELITE MOLDING 
PLASTICS”—A 32-page illustrated 
reference booklet. Gives technical 
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Now, lighting fixture sockets aboard America’s Victory Ships are 
molded of BAKELITE phenolic plastics. They are lighter, more compact, 
and more durable than sockets previously used. The manufacturer 
found that less breakage and faster assembly made possible a produc- 
tion jump of 10 to 15 per cent . . . pushed costs down 10 per cent. 

new socket has been approved for use aboard all ships of our 
Merchant Marine, where it will withstand vibration and extremes in 
temperature change. 


A tiny blower measuring only four inches in diameter, weighing only 
our ounces, cools the radio and other electronic equipment on Amer- 
Kas fighting aircraft. Using a BAKELITE general-purpose phenolic 
molding material, the manufacturer has been able to mold the light- 
Weight blower housing to close tolerances, yet secure good heat resist- 
ance and mechanical strength. 





Shows how these new resins accel- 

: erate bodying time and improve 

tations and illustrates many appli- performance of many surface coat- 
8. Outlines fabricating tech- ings. 


"ques, and gives ASTM r= 

BONLET 14-y « BOOKLET 11-) “BAKELITE COATING 

OBLE yan eMKELITE HEAT-HARD- PRODUCTS” — A 4-page folder for 

CEMEN VARNISH, ENAMEL, LACQUER, the paint and varnish technologist, 
- A 40-page illustrated describing the new water emul- 

eating, Describes resin-baking sions based on C-9 resins. 


thei, 22d bonding materials— 

act, Properties, uses, and advan- BOOKLET 11-Q “BAKELITE SEALING 
SOLUTIONS FOR POROUS CASTINGS” 

—A 4-page folder that tells how to 

reclaim porous and spongy castings 

by impregnating with resin-baking 

solutions. 


ty : 
vk of laminated plastics made 
‘ AKELITE laminating var- 
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AN INTERESTING FEATURE of the huge 
Curtiss Commando troop-transport plane is 
its use of an extremely lightweight, yet tough 
and durable antenna and pitot tube, molded 
at low pressure using a BAKELITE laminating 
resin. To provide strength needed to with- 
stand air pressures encountered in flight, the 
mast is molded in one piece, using a special 
“creped” cloth. Unlike conventional laminat- 
ing cloth, this material, after it is impreg- 
“nated with BAKELITE phenolic resin, is 
“creped” so that it can stretch in all direc- 
tions in the molding process. Since the lami- 
nations remain intact, the finished mast has 
unusually high mechanical strength. 
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The lining of the food containers used in Medical Corps hospital 
food carts must stand up against constant scraping with ladle or spoon 
when serving, and sudden temperature changes on sterilizing. That’s 
a tough assignment for any coating. Yet a BAKELITE resin baking 
finish does the job—and does it well. Known best before the war for 
its use in insulating and bonding armature and coil windings, these 
glasslike coatings have passed many rigid,requirements in meeting 
today’s wartime needs in replacing plated linings for cans, drums, 
and tanks. 


Army, Navy, Federal housing developments, and Navy and Maritime 
ships are using plumbing accessories molded of BAKELITE cellulose 
acetate. Five hundred thousand faucet handles have already been pro- 
duced—and are proving highly successful because of their low heat trans- 
mission, good heat resistance, fine appearance, and resistance to corro- 
sion. Other developments include a shiny white elbow, for toilet flush 
tanks that will not shrink or distort in service. 
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We dare you... 


Just take a couple of pencils right now and try to § 
hold them in perfect alignment without touching each 
other while you count 10. 


Remember that you are making this 10 second test 
with pencils weighing a fraction of an ounce. At the 
same time, remember that all the horsepower g0¢ 
through the coupling connecting heavy machines run- 
ning at high speed hour after hour. 


Ajax Flexible Couplings have beerf doing this job for 
over 20 years. They do it without lubrication because 
of their rubber bushed, graphited-bronze bearings and 
interlocking drive studs. 


Write for the facts on Ajax Flexible Couplings. 
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PLANTS IN 25 CITIES... OFFICES EVERYWHERE 
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SN ERCURY Fics THE 


“Symbol of Leadership in the Cause of Freedom’ 











On October 30, 1943, Kiekhaefer Corporation was pre- 
sented with the coveted Army-Navy “E.” It is a 
symbol of excellence in war production—recognition 
of a vital, important contribution to the Nation. The 
Kiekhaefer Corporation is proud of this accomplish- 
ment, and proud of the workers who gave their whole- 
hearted, patriotic co-operation to make it possible. 


We accept the honor with humble pride, realizing 
that we have only endeavored to do our part in back- 


pumps, electric generators, 
marine propulsion, 





Kiekhaefer Mercury 
Two-cylinder Mag- 
napull Starter Engine 
with Transmission. 





KIEKHAEFER 


Industrial Air Cooled Engines CEDARBURG, 


16 


KIEKHAEFER CORPORATION. 


Awarded the ARMY-NAVY “E” 


MERCURY INDUSTRIAL AIR-COOLED ENGINE 


Proved Veterans of War for Your Peacetime Produtts 


Mercury industrial, air-cooled engines, in 
military and defense work, are supplying 
dependable, portable power for compressors, 


chain saws, 
grinders and other portable tools. Their 





These are some of the vital war products powered by Kiekhaefer-built Mercury Industrial Air-cooled Engines. 






CORPORATIOM 












ing up the men at the front. But this is more than 
war of guns and ammunition. It is also a ware 
equipment and materials, and America will win becaus 
she produces the best and most equipment for the 
best fighters in the world. 

To the workers of the Kiekhaefer Corporation, thi 
award is more than a symbol of achievement, it is 
inspiration to put forth even greater effort in the futu 
to win, as quickly as possible, a just and lasting peae 







compact, space-saving design and quick- F 

starting, cool-running, trouble-free perfor Mi 3 

ance are winning “‘service-stripes” in maty en 

light plants, vital war jobs. When peace comes Mercury prov 
portable Engines will be available to power your post: prop 
war products. of th 
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Plexiglas 


TO GIVE YOU THE DATA YOU NEED 








Under high pressure, all thermoplastics deform. 
With Priexicias, this deformation, called cold 
flow, is small. Data on how it varies with tem- 
perature, pressure, time, and pre-conditioning 
is included in the Piexictas Mechanical Prop: 
erties Manual. 








F the design or production of PLEXIGLAS war products is * 


part of your job, let us send you a copy of PLEXIGLAS 
Mechanical Properties. This new Rohm & Haas publication P F E xX I (C L A S 
provides complete information on the important mechanical 
properties of PLEx1iGLAs. Much of the information . . . many CRYSTAL-CLEAR ACRYLIC 
of the graphs and photographs it contains... have never been SHEETS, RODS AND 
previously published. MOLDING POWDERS* 


Write to our Philadelphia office for your copy, today. 
Rohm & Haas Com pany, Washington Square, Phi ladelphia, Pa. — 
Other offices in South Gate, Los Angeles— Detroit—Chicago. 
Canadian Distributor—Hobbs-Glass Ltd., Montreal, Canada. *Formerly CRYSTALITE Molding Powders 





PLEXIGLAS and CRYSTALITE are the trade-marks, Reg. U. S. Pat. Off., for the acrylic resin thermoplastics manufactured by Rohm & Ilaas Co 


~ROHM & HAAS COMPANY 
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WASHINGTON SQUARE, PHILADELPHIA, PA. 











Manutacturers of Chemicals including Plastics . . . Synthetic Insectitides . . . Fungicides . . . Enzymes . . . Chemicals for the Leather, Textile and other Industries 














DEL Nigh Seeed Steck Uns Set RECORDS 
.. . NOW HERE'S Seger DBL / 


DEVELOPED ESPECIALLY 
FOR YOUR HEAVY-CUT 
FAST-FEED, HARD AND 


Tough Goba.! 


HIS is the next step in Allegheny 

Ludlum metallurgical develop- 
ment of the DBL low-tungsten mo- 
lybdenum analysis. Super DBL is 
the DBL analysis with the addition 
of cobalt, and it develops the max- 
imum red hardness—the same extra 
margin of cutting quality—that you 
were formerly accustomed to get in 
a tungsten cobalt steel as compared 
to 18-4-1. 

Super DBL has been thoroughly 
tested and proved. In performance, 
as well as in the conservation of 
vital alloys, it meets the needs of 
the times. You'll find it an ideal 
selection for heavy duty tools—es- 
pecially suited for roughing or hog- 
ging work on hard, gritty materials, 
such as cast iron and steel; or on 
tough materials like heat treated 


alloy and stainless steels. There is 
nothing special in its heat treating 
or handling requirements. ® Avail- 
able mow—in standard forms and 
finishes, and in mill-treated tool- 
holder bits—from Allegheny Lud- 
lum and distributor’s warehous¢ 


stocks, coast to coast. 
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REASONS 


(AMONG HUNDREDS) 
why industry says 
“Look to Cook” 
to quickly solve your 


engineering problems 








x 


sre i 
ating 
vail- 
and 
tool. 
Lud- 
ousé 














IT 


is the motto of Cook Engineers 








Never have the facilities of the Cook Electric Company been so geared to 
new and unusual designs as today when pressed by the ever changing 
demands of wartime industry. 


In the five switches illustrated here, Cook Electric Company has put all 
the ingenuity of a company to whom no design problem can be termed 
impossible. 


Check over details of these five new switches, designed to fill specific 


needs and now in production for the general use of industry. 


Whatever your engineering problem, Cook Electric’s fine staff of forward- 
boking engineers are ready to build for you just the bellows or switching 
unit to serve your needs. We are at your service to tackle the new and 
unusual problem. 


























dG BE DONE” 


The Cook UX Pressure Switch (1) is 
ideal for applications under water or 
where explosive liquid or gas pressure 
variations should be detected. Water and 
explosion proof, this switch operates by 
means of a varying Bellows and Micro 
Switch arrangement. The heavy bronze 
case with rubber gasketed cover is gas 
tight and proof against heavy shocks or 
impacts. Leads are brought out through 
patented compression couplings. The UX 
Pressure Switch is adjustable to respond 
to 14%” water column differential. 


* 


The Cook Low Pressure-High Amperage 
Switch (2) employs a large area bellows 
to record minute variations in line pres- 
sure. It operates a 28 ounce, 30 ampere 
S.T.D.P. Micro Switch with a range of 
1%" to 10” water column with 1” differ- 
ential. It is supplied with heavy current 
carrying terminals, hard rubber insula- 
tion and No. 12 B.S. flexible leads. A 
rigid frame permits several mounting ad- 
justments and prevents distortion which 
may affect adjustments. 


* 


The Cook Strato-Switch (3) is designed 
to program a series of switch operations 
in any desired sequence of electrical op- 
erations. It is so named because it was 
first designed to control such sequences 
in the ascent and descent of a plane. It 
is shown here without wiring or cover. 


* 


The Cook Hydro Switch (4) provides a 
means of electrically detecting variations 
in high pressure hydraulic circuits for 
vessels. The bellows is enclosed in a 
heavy bronze casting so designed that 
the end plate of the bellows serves as a 
piston and absorbs an effective sudden 
surge. The armature has an adjustable 
cam which actuates a Micro Switch. 


* 


The Cook Thermal-Aire Bellows Switch 
(5) is designed for use in applications 
where extreme sensitivity is required. It 
can be operated by air, gas, steam, water 
or other fluids. It may have a differen- 
tial as low as 4%” water column and ad- 
justed to actuate from 1” water column 
to 30” water column. It is corrosion re- 
sisting, will withstand severe shock and 
vibration and is not affected by tempera- 
ture variations. It can be mounted in 
any position without affecting the opera- 
tion of the switch. 


2700 SOUTHPORT AVENUE ¢ CHICAGO (14) ILLINOIS 
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sha ndardizing Your 


LettRB& W engineers help you check your present bolt. and 
put specifications according to the simplification program sug- 
gested by OPA and other war agencies. ate likely you can 
include more “standards,” more “stock sizes” without loss of 
holding power... relieve catalog and stocking confusion. RB& W 

s helped many firms avoid production delays and the ex- 
‘pense of many small orders. Write us. : 











BOLT-SHAPED METAL PARI 


After the war, RB &W’s Research and Experimental Shop, now 

devoted to problems of military equipment, will again be at your 

SOLT; service. If your product’s design includes a metal part with a 
ie € shaped characteristics, we can make it for you by upsetting # 

NG PARE! __ fraction of machining cost. RB & W cold headers, working even © 

Ras aircraft tolerances, have made tremendous savings possible for 


wen Aitet Jonna’ ae many firms... will be ready to assist vous post-war designing 


RUSS ; reilj-d>\-7.\ i le Me mer MeO NY 
€. Factories at Pert Chester, N. Y., Rock Falls, Ill., Coraopolis, Pa. 
Portland, Seattle 


Sales offices at Philadelphia, Chicago, Detroit, Chattancege, Los Angeles, 


1943 
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better Methods 


, 


It has been estimated that the power 
used in machinery produces twelve 
times as much as a// human labor 
could produce without it. At 
Baldwin-Duckworth you will find 
many machines that supplant hand 
labor, and at the same time provide 
better chain belt drives. One of them 
is this locating device. Attached to 
an assembly press it automatically 
turns bushings so that joints are 


away from the bearing point—re- 


A locating device that turns bushing joints away from the 


bearing point as chain belts are assembled. . . . : 
ee sulting in an improved chain belt. 


% 


better Dr ives with 
Baldwin Roller Chain Belts 


EXAMPLE 





*. 


The use of Baldwin roller chain belts simplifies and 
improves the design of many machines. They absorb 
shock loading without measurable loss of power— 
transmit exact speed ratios for accurate timing— 


operate at virtual 100% efficiency. 








The Baldwin catalog gives you data on stand- 








ard chain belt application. For specialized applica- 


This clip loader for the famous Garand 
rifle is an important behind-the-lines war 


fons on any machine you may be converting, de- machine. Baldwin Roller Chain Belts give it: 


signing or redesigning, a Baldwin man will gladly 1. Split-second timing 
2. Smooth, jerk-free operation 


counsel 
ies 3. Virtually 100% efficiency 


BALDWIN-DUCKWORTH Division of Chain Belt 
Company, 320 Plainfield Street, Springfield, Mass. IT’S BALDWIN-EQUIPPED 


S through 
we Deivsethods BALDWIN 


bet ROLLER CHAIN BELTS 
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meme DELAVAL GERRRE 


soup foc Second 
4 Ore Bridge 


a) 


This 10-ton ore bridge is propelled along 
the waterfront by four 33-h.p. motors driv- 
ing the individual traction wheels through 
32 De Laval 40-ratio Worm Gears. There 
are also two 8%-h.p. motors operating 
clamping drives through De Laval 
24%- ratio Worm Gears. 


The ore bridge here illustrated, built in 1937, was equipped with 
DE LAVAL WORM GEARS. These gears have given such reliable and 
excellent service, that when a duplicate ore bridge was recently 
ordered De Laval gears were again selected. 


De LAVAL gears are widely used on __ roll grinders, screw-downs, steel wire fab- 


blast furnace and steel mill equipment, _ricating machines, straighteners, up-cul 


including billet pushers, catcher tables bloom shears, etc. 

for three-high mills, coal crushers, cool- De Laval worms and gears are sup- 
ing table transfers, crane trolleys, draw _ plied either separately or complete 
benches, edging rolls, fan drives, fur- with bearings and casings. Our eng 
nace door lifters, hot beds, heavy-duty neers will gladly assist in solving 
roll lathes, ingot buggy drives, manip- transmission problems. 

ulator tables, piler tables, plate shears, Ask for Publication W-1135. 


4 n, N.- 
of the De Laval Steam Turbine Co., Trento 
AL, PR 
MANUFACTURERS OF TURBINES STEAM, HYDRAULIC; PUMPS nomen PR 
ROTARY DISPLACEMENT, MOTOR-MOUNTED, MIXED FLOW gear < 
LE C 
CENTRIFUGAL BLOWERS and COMPRESSORS; GEARS WORM, HELICAL; and FL 


4s 
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AGEST SPRING TRICK OF THE WAR 


nd ... CRAMMING A / FIELD GUN 
INTO#/ A TANK TURRET 


HE tough problem here was to reduce gun recoil 

from feet to a matter of inches. But it was accom- 
plished. Today, specially designed springs of special 
alloy steel that function perfectly in sharply reduced 
space, safely absorb the recoil wallop of the hard-hit- 
ting tank guns that jolt the Axis everywhere. 

From these massive tank-gun springs to the tiny 
springs that arm explosive shells with a deadly pre- 
cision that assures a burst at the touch of a silk para- 
chute, our spring specialists have solved one problem 
of spring design after another. The same high stand- 
ards of spring engineering are behind the reliable per- 
formance of every type of American fighting equip- 
ment for which we have designed and produced 
springs by the millions. 

If you use springs, we can help you. Our spring 
engineers bring to your problems more than an expert 
knowledge of springs. Their intimate understanding 
of the wartime steels now available can be especially 
helpful in meeting the involved and difhcult require- 
ments that today face the spring designer. 


AMERICAN STEEL & WIRE COMPANY 
Cleveland, Chicago and New York 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 
United States Steel Export Company, New York 
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—then he said to himself 
“We are every one a Croesus’ . 
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SING those words, Multi-Job 

Ickes writes a magazine ar- 

ticle to allay all fears of a terrible 
tax future. 


He proves that America is worth 
12 trillion dollars—which neatly 
offsets our 150 billion debt (todate). 


The astronomical figure is 
reached by computing all the iron, 








. R t 
coal, oil, etc., in the ground and ot 
forests. terrific p 

' differenc 
—all our natural resources. and the 
p at 50% . 
All we have to do to pocket it the life 


is to ‘‘Maintain the freedom 
Americans have enjoyed.” 


Of course, his inner self tells 
him that wealth in the ground is 
not the pocketable kind... 


That it cannot become real 
wealth until it is worked—until 
the profit motive is applied—until 
m the profit is secured. 
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Here, Mr. Ickes, is Real Wealth 














Bridges (Case History) Earthmoving Machines (Case History) 
The public hears only about the spectacular big bridges. 


But in 1940 and ’41 about $30,000,000 was spent on 40’ to Recourse to Arc Welding made possible the design of a 

$0’ bridges. A bridge engineer has written an article, “Steel wheel-type tractor unit at a y early production saving of 

and Concrete Bridges Compared” showing how nearly $348,000 over conventional construction. Use of 600 units 

$3,000,000 can be saved annually on such bridges by re- of this type of equipment on hauls of 5000 feet saves $10,- 

pon to Arc Welding 764,000 annually over conventional earth-moving equipment 
4 and methods. 
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: Aircraft (Case History) Watercraft (Case History) 

id Research now has developed a successful method of arc Arc Welding in ship construction saves time and steel (about 
welding magnesium alloys, recourse to which shoots into 10%-20%). But that’s only the beginning. Recourse to 
terrific potentials. On the all-wing plane (on the way) the Arc Welding also cuts costs in other ways. By eliminating 
difference in drag between the conventional riveted airfoil bumpy rivet heads, it makes it easier to insulate the ship 

Ss. and the low-drag arc welded magnesium wing is estimated . .. to cover the deck . . . to run the piping . . . dozens of 

it at 50% ... Saving 20 cents per ton-mile—or $1,875,000 over refinements. Such items aggregate yearly savings of about 
the life of the plane—or $750,000,000 on a 400-ship fleet. $600,000,000 according to one authority. 

m 

Someone could well write a magazine article proving a potential 
ls of WELD WEALTH equal to the national debt. ; 

s But there again the money is not pocketable until ARC WELD- 


ING is used . . . until the article is read and acted upon. 


Even now the press is full of articles showing the money value 
of arc welding. Not all the people who should read them do read 
them. Which makes one feel that there is little difference between 
aman who cannot read and one who does not. 


THE LINCOLN ELECTRIC COMPANY, CLEVELAND, OHIO 
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THE 


Speedy and flexible control over a wide working 
range is the key to the productive power in- 
herent in the modern machine tool. In the past, 
multiple drives, manual controls and other com- 
plicated means provided the solution to the 
problem of guiding these Indastrial Samsons. 
More general use of cemented carbide cutters, to 
meet wartime demands for increased speeds and 
feeds, obsoleted such methods. 

Typical of machine tool control requirements is 
that of a combination horizontal boring, milling 
and drilling machine. The feed speed selected must 
be constant, regardless of hard spots and blow 
holes or interrupted cuts. In addition, there should 
be a wide range of feed speeds available so that 
the operator can easily select the proper feed for a 
given alloy, and adjust the feed over the entire 


range without interrupting production. 


rr ec TEE a 2. 


INDUSTRIAL SAMSON 


The Westinghouse solution to this complex 
The use of a 


Rototrol maintains exceptionally close speed 


problem is conversely simple: 


regulation regardless of load. A speed range of 
120:1 permits a quick and convenient setting 


of cutting speed and, in addition, smooth, 


rapid traverse is provided without additional 


equipment. 


THE 
MACHINE 
IN MACHINE 
TOOLS 


This ability to provide simple electrical solutions 
to complex mechanical problems is yours for the 
asking. Just call your nearest local office. Westing- 
house Electric & Manufacturing Company, East 


Pittsburgh, Pennsylvania. jum 


Pe RAST Patek tpt 


 "Weetines laced 


PLANTS IN 25 CITIES 


OFFICES EVERYWHERE 
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ON THE FIGHTING FRONTS! 
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ON THE PRODUCTION LINES! 


AG (Magnetoly 
Bearing 


pote and indispensable war materials for the American 
and Allied forces. a as 
Lear engine a an oe 


PEt ae SiO Baal g 











hhielded Type Single Single Felt Seal Double Felt Seal 9000 Series (Feltless) 
Row Ball Bearing Ball Bearing Ball Bearing Sealed Ball Bearing 


Extra Light Type Angular Contact Ball Extra Light Single Direc- 
Ball Bearing Bearing tion Ball Thrust Bearing 


Type "'E"' Cylindrical Full Type (Retainerless) Extra Light Cylindrical 
: Cylindrical Roller hatler Gaorin 
Roller Bearing Bearing ° 


NORMA-HOFFMANN BEARINGS CORP'N, STAMFORD, CONN., U.S. A. 


TO WIN THE WAR: Work —Fight—Buy War Savings Bonds 
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Litro (""CL"') Composition 
Retainer Ball Bearing 


Double Row Self-Aligning 
Ball Bearing 


oe 


"Cartridge" Fully Sealed, 
Refillable Type Ball 
Bearing 


Single Direction Ball 
Thrust Bearing 


Two-Lipped Cylindrical 
Roller Bearing 


FOUNDED 1911 




























TERMINALS 
With INSULATION ‘ha 


1. Unique locking principle using only 2 identical 

parts — no third part to stock or lose. 

2. Four-point ‘'Knife-Switch” wiping action assure 

minimum contact drop through the coupling, and gives 

a perfect electrical connection even under adverse 

conditions. 

3. AMP Diamond Grip insulation support gives maxi- 6 
mum protection for insulation at 

\ “PRECISION — wire end of connection. 

Jd ENGINEERING 4. Cannot be uncoupled by pu!l 

4 APPLIED TO THE on the wire — tensile strain on 

















END OF A WIRE” the wire tends to further engage The 

the coupling. equ 

5. Visual inspection after assembly. Wire goes through a 

a the barrel of the splicing terminal, insuring again a 

; nti possibility of wire being only partly inserted in the a 
barrel. 






6. Makes a connection which will withstand any® 
the most excessive abuses in service. Flexible coppet 
and simple construction permit easy return to original 
shape if distorted in service. 














7. Insulation sleeving slips over entire assembly 
ease. A fairly loose insulation sleeve expands to i 
oval formation of entire assembly — to remain fi 
in place until removal. 


















8. Offset tongue acts as wire stop, preventing 
insertion of the wire to a point where it would inet 
fere with the coupling. 


9. AMP crimping tools make all three crimps in one 
operation. 


AIRCRAFT- MARINE PRODUCTS ys 


1521-37 N. FOURTH ST. oe 


HARRISBURG, PENNA. 
or wining OOS 


TELEPHONE: HARRISBURG 4-0/0! eee 
ES, LTD., TORONTO 
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Canadian Representative: A & M ACCESSORI 
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Leather Pliny ona on Group Drive 


Cuts “Down-Time” and Maintenance 


The amount of maintenance and the danger of 


failure in all power transmission 
equipment are in direct proportion to the nu 
Modern Group 


mber of parts involved. Because 
Drives with Leather Belting have fewer motors, controls, 
switches and bearings, they require an average of only one-half to two-thirds as 
much maintenance time as do individual drives for the same machines, under the 
same conditions .. . and the danger of failure is correspondingly lower. 

Because Modern Group Drives with Leather Belting give ample warning of 
impending trouble, they duce unscheduled “down-time.” Require 
parts are readily obtained for quick replacement when the machines are 
scheduled for check-up and lubrication. 


help to re 


When unusual operating conditions arise, Leather Belting can “take it.” 
It has a longer useful life than any other power transmi 
and can be kept at maximum efficiency wi 


tting material, 
ith minimum attention. 


Leather Belting on a Modern Group Drive also conserves copper and 
steel because it requires fewer motors . . . Saves manpower because it 
is more easily installed and maintained .. . saves power through 
higher drive efficiency . . . increases production by maintaining 
maximum machine speed. By designing machines for Leather Belt 
drives, you will help industry make these savings. Complete 
information will be sent on request. 


Write to 
AMERICAN LEATHER BELTING ASSOCIATION, 


53 Park Row, New York 7, N. Y. 














He does MUCH MORE 
than MAKE them 

for machine 

designers 


Ht MANUFACTURES more than 2000 types and sizes of 
chain belts. That is, however, only a part of his business. 

His business is mechanical engineering, the design... 
manufacture... application ... selling and maintenance of 
special apparatus for transmitting power and handling 
materials. 

In order to design and manufacture his chain belts, Rex 
Mechanical Engineering—Rex M.E.—must perform the 
functions of application and selling. These are in some ways 
his most important obligations to the machine designer. 

Because of the complexity of modern industry, all engi- 
neers must seek and get from each other the extensive and 
intensive knowledge that only specialization can provide. 

Application and selling are the technical information 
services provided by specialists to help analyze difficulties 
and find the best ways for surmounting them. 

For this service Rex Mechanical Engineering—Rex M. E. 
—maintains a field organization, most of whom have served 
their apprenticeships in his drafting rooms and plants. For 
additional counsel, the territorial men call on specialized 
designing engineers in Milwaukee who have the advantages 
of national experience. 

Through the work of all of these men in many fields, Rex 
M. E. is learning—and making available—much that is 
helpful to the machine designer in the great work in which 
all engineers are engaged, namely, to achieve a maximal 
result at minimal cost and waste. 


REX 


CHAIN 
BELTS 


In more than 2000 


Rex Chabelco sizes and types 
Steel Chain Belt 


MENTE 


ene — z 
ten 30a ected i i SRD, sh Sh ies Ree 


Rex Pintle Chain Belt 


Rex Chain Belts which are 
made in malleable iron are 
also furnished in Rex Z- 
Metal, a superior material 
Sor cast chain belts. Many 
other chain belts are made 
of steel for the heaviest serv- 
ices or highestspeeds. T here 
is a Rex chain belt for every 
Rex Roller Chain Belt drive and conveyor. For Rex Table Top Chain Belt 
Jurther information, write R 
Chain Belt Company, 1643 >» @ 


West Bruce St., Milwau- 








kee, Wisconsin. 
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CHAIN BELT COMPANY OF MILWAUKEE 
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up TO 50 H.P. 


A PAYING OFF FOR DELCO MOTOR USERS 


With production machines on @ 94-hours-a-day hitch, many @ plant 


engineer is 


on motor 
nent mounting 
operations. 


On top of this. 
precision shaft- 
sandths, 
running design 
dissipation. 


From end frame to 
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ISION OF GENERAL & 
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patting himself on the back for specifying 


insulation 


Delco motors. 


(as if any plant engi- 
that all Delco motors are 
i ans less wear 


Delco motors are dem 


fi at are measure 
that can ‘take it’ for years 
at makes the most of yentilatio 


end frame, Delco motors are built to do the job. 


PRODUCTS 
AYTON, OHIO 


Legge] a 


MOTORS CORPORATION 
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Not so long ago, machines for breaking test blocks 
of concrete, wood and other materials: were essen- 
tially weighing devices, mechanically operated. 
Someone conceived the idea of using hydraulic 
rams for exerting the tremendous pull or push re- 
quired. The first rams were pumped by hand, but 
during the natural course of improvement, our en- 
gineers were approached for suggestions. They 
recommended a Hele-Shaw Pump and controls. 
Several important advantages were gained. The 
Hele-Shaw Pump, being a rotary radial piston 
type, applied the power smoothly and continuously. 
Through comparatively simple controls, the rate of 





Hele-Shaw 








Fluid Power Pump 
2D 


THE 


"BLOCK 
BUSTER" 


MACHINE 


and what Hele-Shaw Fluid 
Power had to do with it— 


flow of the oil under pressure could be regulated to | 


obtain quickly any desired rate of travel of the ram 
. and automatically maintain it. 

With the oil fluid medium, the pump could be’ 
located at any convenient point, not necessarily of} 
the testing machine. The test load could be read 
directly from hydraulic gauges. 

Many types of hydraulic testing machines are now 
powered by the fluid muscles of Hele-Shaw Pumps. 
Possibly you, too, have a profitable application for 
Hele-Shaw Fluid Power in your post-war planning. 
If you think so, put your product or process, machine 
operation or control up to Hele-Shaw engineets. 





$, 
OTHER A-E-CO PRODUCTS: TAYLOR ie 
MARINE DECK AUXILIARIES, LO-HED HO! 





AMERICAN ENGINEERING COMPANY 





see Ss 





ARAMINGO AVENUE e PHILADELPHIA, 





PA: 
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METAL FABRICATING --- if you work with 


metals, you should know more about these 


Linde Methods for “Carpentry in Steel.” 


In this picture, a Unionmelt electric welding 
machine is joining automatically the edges of steel 
plate being fabricated into a pressure vessel .. . 
making uniformly strong welds .. . 
Other Unionmelt machines . . 
Overhead cranes . . 


at high speed. 
. mounted on light, 
.. are working on semi-finished 
structures further down the line. 

Unionmelt welding was developed by The Linde 
Air Products Company. Other Linde methods .. . 
the “flame” methods . 
fomplete picture of joining metals. Oxy-acetylene 
steel welding, bronze-welding, copper welding, pres- 
Sure-welding, silver brazing, and other joining tech- 
niques... whether manually applied or mechanized 


.. are also important to the 


. all have a place in the mass construction of equip- 
ment of many sizes and kinds. 

Mass production is truly a job of “carpentry 
in steel.” Metals must be cut to size and shape... 
bent... formed... treated ... for final fabrication. 
In all of these operations, Linde-developed flame 
processes are importantly employed. 

Some applications of these flame processes are 
shown in the following pages. Review of them 
suggests the importance of keeping posted on 
all of Linde’s advances in oxy-acetylene flame- 
fabrication... 
waste, all supplies for these efficient metalworking 
methods. 


and of using productively, without 











In the Fabrication 
of STEEL EQUIPMENT 


Linde Methods save Time, 
Power, and Materials... 


A large part of the specialized mass production work of today is done faster, 
better, and at less cost by oxy-acetylene flame-techniques such as those shown 
here. The engineering facilities of The Linde Air Products Company helped 
industry to adapt these peacetime developments in efficient metalworking for 
today’s needs. This quick review will help you to remember them... for 


tomorrow. 


fH) Hi 


i We i 


Bending (above) — Oxy-acetylene 
flames provide intense, controlled 
heat for bending operations. Above, 
a pipe is being “wrinkle-bent” to 
produce a smooth, long-sweep tum 
without internal obstruction te flow. 


Oxy-Acetylene Flame-Cutting is a quick, “one-pass” method 

for shaping steel . . . in straight lines, circles, or irregular con- 

tours. Flame-cut edges are clean and smooth . . . often require 

no machining before use. Flame-cutting is done both with 

manually operated blowpipes, and with stationary or port- 

able cutting machines. By flame-cutting, one-of-a-kirid orders , + ts de 
are easy to make up ... design changes are simplified .. . and Multiple-Cutting—In some cases, when va 
change-overs from parts of one shape to another require only sired to produce numerous identical parts, 8 a 
a few minutes. In the illustration above, an Oxweld flame- blowpipes . . . guided by a single templet ma 
cutting machine is “stack-cutting” four parts simultaneously. mounted on the flame-cutting machine 
Shown at the right are other applications of flame-cutting. - simultaneously. 
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Flame-Priming (above )—Oxy-acetylene 

ro flame-priming of steel prior to painting 
sill ee removes loose scale, rust, moisture, oil, 
and grease. Paint applied to the still- 

warm surface bonds tighter and dries 


faster. 


Flame-Spinning (below) — This flame- 
method for forming steel is used for 
such work as end-closure of tubing to 
eliminate deep-drawing operations. 








fame-Hardening (above )—Oxy-acetylene flame-hardening 
imparts a hard case to steel and iron parts without affecting 
ihe toughness of the core. Parts can thus be made of less 
tutly base metals selected for core properties, and then 
jtotected against wear by flame-hardening surface areas. 











rePlaning—Mechanized flame-cutting in sev- Hand-Operated Cutting Blowpipes 

er, : . ° ° 

planes simultaneously is a quick and eco- (above) are useful for many jobs. Bigemielecmiiclguteliton 

hom} 2 . ” een ‘ ‘ ‘a : 

omical way to prepare plate edges for welding. When used with gouging nozzles BRgMmGit- Mur sulel- Ee 

an of the cuts is comparable to results ob- (above, right), a groove can be made FRECRRNGR Ue rele 
ed by using more costly, mechanical methods. quickly in a metal surface. 
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MECHANIZED FLAME-SCARFING 
..- helps produce BETTER STEEL... faster! 























Mechanized oxy-acetylene flame-scarfing of semi- steel is obtained without interruption of production. 
finished steel is an important engineering develop- For some special steels, such as armor plate slabs, 
ment of The Linde Air Products Company .. . im- surface removal is accomplished after the steel has 
portant to both the steelmaker and the fabricator cooled ... partially or completely . . . and been re- f 
because it helps to produce better steel . . . faster! moved from the roll table. This is done by Linde h 
Through use of Linde-developed oxy-acetylene machines that move along the slab. Where mechan- t 
searfing machines like that shown here . . . installed ized conditioning of steel is not feasible, or for . 
right in the steel mill production line . . . faulty secondary conditioning, oxy-acetylene deseaming is 
surfaces are “skinned” from the hot steel as it done quickly and economically with Linde’s manu- 
rolls through . . . and a higher yield of quality ally operated scarfing equipment. ! 


This BOOKLET will tell you more about 


Linde METALWORKING METHODS ' 

‘ I 

The booklet shown here will be of interest ... and may f 

suggest new applications . . . to design engineers, to production 
and maintenance men, to oxy-acetylene process supervisors, 
and to welding foremen. It describes Linde’s oxy-acetylene 

alle nes Soper X nncuyre 


metalworking methods, and shows the catalogs that you can 
obtain to aid in your selection of the apparatus and supplies 
needed for applying these processes. As many copies as you 





require will be sent without cost by any Linde sales office. 





THE LINDE AIR PRODUCTS COMPANY 


Unit of Union Carbide and Carbon Corporation 
30 E. 42nd St., New York 17, N. Y. [[@ Offices in Other Principal Cities 


In Canada: Dominion Oxygen Company, Limited, Toronto 





wenn seu The words “Linde” and “Unionmelt” are trade-marks. MASS i 


PRODUCTION ACHIEVEMENT 


* BUY UNITED STATES WAR BONDS AND STAMPS * 
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Mechanical and electrical properties of each 
of the 32 different grades of PANELYTE 
(paper, fabric, wood veneer, fibre, glass, 
and asbestos base) are established, as are per- 
formance records. With your specifications at 
hand no time is lost in costly experiment. We can 
tell you which grade of PANELYTE to use — and its 
advantages for your application. 


For 13 years PANELYTE sheets, rods and 

tubes, molded and fabricated parts have 

been stepping up production in the Automo- 
tive, Aviation, Centra! Station, Chemical, Com- 
munications, Electrical Equipment, Marine, Trans- 
portation, Radio, Refrigeration, Petroleum, Textile 
and Paper industries. Greatly enlarged facilities 
assure deliveries to meet your schedules. 





vow PANELY TE? 









CAN HELP YOU 


Cut Corners 


TO WIN THE WAR 
FASTER!? 





For the aviation industry alone PANELYTE is 
now supplying over 2000 electrical and struc- 

tural parts. Still more parts are shipped 
‘*ready for assembly"’ to every branch of our armed 
forces. Many of these laminated resinous parts are 
among the largest and most intricate yet to be 
molded or fabricated. Straight-line mass produc- 
tion, impractical if not impossible a few years ago, 
is now our 24 hour daily diet. 


The experience of our engineers is by no 
means limited to the production of structural 
laminated plastics. Adept in solving problems 
of molding and fabrication, they have designed or 
assisted in the design of PANELYTE parts now rec- 
ognized cs milestones of progress in the electrical 
and aeronautical fields. If you are engaged in war 
work their services are at your immediate disposal. 





— 
X MNELYTE DIVISION, ST. REGIS PAPER COMPANY... AMERICA’S LARGEST PRE-PEARL HARBOR PRODUCER OF THERMO-SETTING MOLDED LAMINATED PLASTICS 


HEETS, RODS, TUBES, MOLDED FORMS, FABRICATED PARTS 


So . P 
™ Oees, Atlante, Chicago, Dallas, Denver, Detroit, Houston, Kansas City, Los Angeles, Montreal, New Orleans, St. Louis, St. Paul, San Francisco, Seattle, Toronto, Vancouver 


Experienced and reliable Fabricators in Industrial Centers from coast-to-coast 














MOLDED PLASTIC JO! 


Success story...in the making 


This is an industrial designer’s conception of a 
post-war product in molded plastic. Think of it, 
for a moment, as your product... asa picture of an 
idea with which you hope to capture tomorrow’s 
market. . . . So far, so good. 

But, (and this is most important) the translation 
of this idea into reality . . . the ultimate success of 
your product . . . depends upon your choice of 
custom molder. Because your molder’s function 
consists of sweating through the engineering work 
(both from molding and end-use viewpoints), 
meshing this with his knowledge of the myriad 
plastic materials . . . and then building the molds, 
running the job, finishing each part as required, 
and feeding it into your production lines as your 
schedule demands. Full responsibility, which 
should be based on proven ability. 


Here at CMPC our presses are filled with war 
work, but we’re planning future products with 
many manufacturers who are aware of the tre- 
mendous advantages of getting the jump on com- 
petition. We are working with them (as we will 
with you) in both design and engineering. We're 
giving sound, unbiased advice on the selection of 
molding materials. Then, when the great day 
comes, the spade work will be done, and we will 
assume full responsibility for every operation— 
mold making, molding, and finishing. 

If you’re planning plastics, you'll find a friendly, 
interested understanding of your problems here, 
a coast-to-coast reputation for quality production, 
and the largest and best equipped custom molding 
plant in the Middle West. Ask for a CMPC devel- 
opment engineer. There’s no obligation. 


CHIC MOLDED ppbUCT PORATION 


1028 NORTH KOLMAR AVENUE, CHICAGO 51, ILLINOIS 


t 
COMPRESSION, INJECTION, AND TRANSFER MOLDING OF ALL PLASTIC MATERIA 
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—and America is STILL pioneering. 


They pioneered on the Santa Fe Trail 


PIONEERS! 


Since the days of line shafts, 
wooden pulleys and dangling 

) belts, Reliance has pioneered 

in the application of electric motor-drive. 


Cooperating with machine designers, 
Reliance engineers have been able to 
eliminate transmission gadgets—gears, 
brakes, clutches, belts, couplings—and 
have made power control exceedingly 
simple, easy and effective. 








The results: lower-priced, better-perform- 
ing, more salable machines; and, for 
machine users, stepped-up production 
with better quality at lower cost. 


All Reliance salesmen are Engineers and 
Pioneers . .. engineers who know 
electric motors and motor-drive; pio- 
neers, not afraid to tackle something 
new. Send for one if you need practical, 


helpful suggestions. 


Reliance A-c. Squirrel- 
cage Motor. Simple, 
quiet and rugged. 
THE WORK-HORSE 
OF INDUSTRY. 


RELIANCE MOTORS 


RELIANCE ELECTRIC & ENGINEERING CO. 


1088 Ivanhoe Road 


Cleveland, Ohio 


Birmingham « Boston © Buffalo * Chicago * Cincinnati * Detroit * Greenville (S.C.) * Los Angeles * New York 
Philadelphia « Pittsburgh * Portland (Ore.) « St. Louis * Salt Lake City * San Francisco * Syracuse ¢ other principal cities. 


Proved for you.. 
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HIP 

| P . struc 

Full speed ahead to full reverse in 3 seconds ...no other clutch could do it! | . ihe’ 

This tug—typical of hundreds of Navy and No moving parts, no arms, levers or toggles, no _ 

Merchant Marine vessels—is proving every day lubrication required. Maintenance costs very low. Prefab d 

that the Fawick Airflex Clutch handles heavy Operates as clutch, brake, slip clutch or flexible assemble 

service jobs with entirely new standards of coupling. protecte 

efficiency and economy. For any heavy-duty application—on any strength 

The Fawick Airflex Clutch protects both prime machine—send us details and we’ll gladly recom- welded, 

mover and driven member against shock, strain mend the Fawick Clutch or Brake that best ished, us 

and vibration—through controlled air pressure. fills the need. The x 
FAWICK AIRFLEX COMPANY, INC. 

9919 Clinton Rd. Cleveland 11, Ohio , 

In Britain, Crofts Engineers, Ltd., Bradford, England Wee 

d 

ABSOLUTE 

Military h 

made of por 

VITRENAME 

cleanliness 

steel base 

tasily, and 

fanic enam 

tion agains 


Here's the 
appliances 








9 Pressure torque by air 















. Teat ° 
For All Heavy Machinery * Corrects  ainatie 10, Sompace 829 mre 
: : 6. atical] nment * Remote , 
On Punches, Shears, Turbines and severe-duty drives, Smo = valve, “trol by gir 


j Start; 
a intng Be oe 
. 8 
clutch oF beaten, slip- 


Fawick Airflex Clutches and Brakes are compact, silent, 
smooth and shock-free. They slip readily under overloads 
and save on power. 


FAWICK Ay//ex CLUTCH 
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HIPYARDS have speeded up fabrication and con- tank plants, shipyards and aircraft factories to produce 


' struction since United States Steel applied prefab fighting equipment. Tomorrow, steel, “the universal 
; to shipbuilding twenty-five years ago. Today, a de- material”, will help industrial designers apply the advan- 
. stroyer can be built in one-third the time it took in 1918. tages of prefabrication to many peacetime products— 
Prefab designs call for materials that can be shaped and architectural units such as windows, cabinets, stair- 
. assembled quickly, handled and shipped conveniently, ways, closets, and even complete bathrooms and 
protected against deterioration. Steel, with its high kitchens. Prefab railroad cars, both freight and passen- 
strength-weight ratio, plus its ability to be cut, formed, ger, will relieve rail systems equipment shortages. 
welded, riveted, soldered, machined, stamped and fin- Let our engineers help you utilize U-S-S Steels to 
; ished, usually is the best material for these jobs. make your future products outstanding in appearance 
The unmatched fabricability of steel is now helping and performance, to enhance their marketability. 





h will ete oe Tomeovuow need U-S-S STEELS FOR DESIGN 
ae aga 


hie sictelu - U-S-S HIGH TENSILE STEELS fo resist corrosion and 


increase strength without adding weight. 









ABSOLUTE SANITATION... like this? HIGH ENDURANCE... . dike this? U-S-S COPPER STEELS fo give twice the atmospheric corro- 
Military hospitals use equipment U-S-S Cor-Ten High Tensile Steel sion resistance of regular steel at little additional cost. 

_ of porcelain enamel on U-S-S truck frames insure downright de- U-S-S HOT-ROLLED AND COLD-ROLLED STEELS to 
a-ha Sheets—where utter pendability. Cor-TEN has a yield provide the basic advantages of steel, plus maximum economy 
ys is essential. The ductile point 1'4 times that of structural in accordance with the needs of each job. 

me - ame and fabricates steel; more than 3 times the stress U-S-S ABRASION-RESISTING STEEL to combat wear and 
ale Ponty bright, inor- resistance of non-ferrous “‘light’ friction. 

- e y : a : : j 

Eo U'S:3. STAINLESS AND HEAT-RESISTING STEELS 1 
ere’s the material for your home qualities help your equipment meet assure high resistance to corrosion and heat, and to reduce 
‘pliances and plant equipment. the challenge of a post-war world? weight. 





U-S-S CARILLOY ALLOY STEELS-—-Special Steels for the 
special jobs of industry. 

U-S-S PAINTBOND—A galvanized, Bonderized sheet that per- 
mits immediate painting and holds paint tighter. 

U-S-S VITRENAMEL—Sheets designed especially for porce- 
lain enameling. 

U-S-S ELECTRICAL SHEETS for motors, generators and 


transformers. 
































“ONE AIM... VICTORY . . . BUY BONDS!” 


RNEGIE-ILLINOIS STEEL CORPORATION 
Pittsburgh and Chicago 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 
United States Steel Supply Company, Chicago, Warehouse Distributors 
United States Steel Export Company, New York 


SUNSTEPD STATES STEEL 
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Our GISHOLT Type “U” Dynetric Balancing 
Machine quickly and accurately measures and 
locates the amount of unbalance in rotating parts 
such as fans, generator and motor armatures, 
pump rotors and crankshafts. 


Vibrations as small as .000025"' caused by an ; : all 
unbalanced part generate a voltage in the electrical ments. Ohmite Model “L” (Knob “B”) io 
system directly proportional to the amplitude of coarse adjustments. 

o ennai w Shes volage is grentty ne This is another example of the contribution of 
to obtain distinct, reliable readings. Ohmite Rheostats to precision accuracy in a wide 


Two Ohmite Rheostat-Potentiometers are em- _ variety of applications. Their time-proved - 
ployed in the amplifier to give an accurate adjust- | and construction insure permanently sm ro 
ment of the current generated. They make possible _— close control. There are ten wattage sizes = 
quick, easy adjustment of the electrical system to 25 to 1000 watts, in straight or tapered win a 
show the exact location of the unbalance and the _in single or tandem units. Ohmite Engineers 
amount of correction necessary. An Ohmite glad to assist you on any problem. 

Model “J” (Knob “A”) is used for fine adjust- 


OHMITE MANUFACTURING COMPANY 
4832 WEST FLOURNOY STREET * CHICAGO 44, U.S.A. 


Send for Catalog and Engineering Manual No. 40 
Write on company letterhead for helpful 96-page 

guide in the selection and application of rheostats, 
resistors, tap switches, chokes and attenuators. . 


oe? 
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—for the Production Front 


Many machine tools today are equipped with hydraulic 
controls and hydraulic feeds. Hydraulic oil pressure 


drives their tables as positively as it swings battleship 
turrets, as precisely as it adjusts laboratory apparatus. 

Seamless steel tubing provides the necessary pres- 
sure lines for an ever increasing number of these 


machine fools. 

From Michigan Seamless Tube Company, manu- 
facturers of machine fools can obtain recommendations 
based on long experience in making pressure tubing, 
both for peacetime needs and for the war effort. 


WHAT DO YOU WANT TO KNOW ABOUT TUBING? 


In addition to original development studies of specific tubing problems. 
work on pressure tubing, the Labcra- Ask for suggestions. If necessary,the 
tery of the Michigan Seamless Tube _—Laboratory will conduct special studies 
Cc y is constantly din to supply the information you need. 
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lerlong for Filoor 


What “Sterling” means to silver, the ‘‘Follansbee changed. But the policy of making products of the 
Smith’”’ means to open hearth steel. highest possible standard has remained constant. 
Ever sirce Madison was President, the Follansbee Today, Follansbee’s compact, highly skilled organ! 
Steel Corporation and its predecessors have continu- zation is continuing that reputation by its ability © 
ously enjoyed a reputation for quality. First it was as produce quality steel to meet the specialized requitt 
an importer of bar iron and tin plate, later as a steel ments of its customers. Look for “Sterling” on silver 


producer. Products have changed. Methods have . . . look for the ‘‘Follansbee Smith” on steel. 


FOLLANSBEE STEEL CORPORATION 


GENERAL OFFICES * PITTSBURGH 30, PA. 


Sales Offices—New York, Rochester, Cleveland, Detroit, Milwaukee. Sales Agents—Chicago, St. Louis, 
Nashville, Los Angeles, Toronto and Montreal, Canada. Plants—Follansbee, W. Va. and Toronto, Ohio 


ALLOY BLOOMS, BILLETS, BARS, SHEETS & STRIP 
COLD ROLLED SHEETS & STRIP « POLISHED BLUE SHEETS + ELECTRICAL SHEETS & STRIP - 


FING 
SEAMLESS TERNE ROLL ROO 
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Splitting five 12” channels with a Travo- 
graph multiple torch gas cutting machine 
on a serrated line produces ten light weight 
stiffeners. The channels are closely wedged 
together on portable flat beds and flushed 
with water during cutting in order to 
prevent distortion. 


SERRATED MEMBERS 


Important savings in weight and materials are riety of war and post-war products and machines. 
made possible by using serrated stiffeners or This is only one illustration of the broad design 
beams for large or small machines and structures. possibilities made possible by metal shaping with 
This type of member is quickly produced from the oxyacetylene flame. An almost unlimited vari- 
standard plate or structural shapes by machine ety of metal shapes, many of which could not be 
gas cutting. produced economically by regular methods, may 
Savings in cost and materials can be made by be accurately and quickly shaped by means of 
the use of such serrated beams, in most cases with- multiple torch flame cutting. 
out the loss of structural strength or stiffness. This Air Reduction’s nation-wide field engineering 
is a fact that is amply demonstrated by their use service and its research facilities are at your dis- 
in ship and building construction. posal to supply “know how” information on any 
The same type of member can be design problem involving the use of the oxyacety- 
profitably designed for a wide va- lene flame and the electric arc. 


* BUY UNITED STATES WAR BONDS x 





Arr REDUCTION 


General Offices: 60 EAST 42nd STREET, NEW YORK 17, N. Y. 
In Texas: MAGNOLIA AIRCO GAS PRODUCTS CO. - General Offices: HOUSTON, TEXAS 
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Steel fish 


with a 











cold-drawn nose 


Ie's the last chapter for a Japanese destroyer. And a Hackney 
Cold-Drawn Shape helped write it. The torpedo that sank 
this Axis ship had its nose deep-drawn to specifications by 
the Hackney Process. This torpedo nose is another example 
of how the Hackney Deep-Drawing Process is serving the 


war effort. 


In the manufacture of the torpedo nose, 
the necessarily exacting requirements 
are met by the Hackney Deep-Drawing 
Process. ; 


This manufacturing method was pio- 
neered by Pressed Steel Tank Company, 
and is now being used not only for 
torpedo noses but for a wide and varied 
range of war products. 


In the process a solid, circular sheet 
of metal is cold-drawnto shape by means 
of hydrauli¢ presses, especially designed 
for the purpose. The result is a product 
having a smooth finish, uniform thick- 
ness and temper. Also flaws or lamina- 


. 


tions in the finished product are com- 
pletely eliminated. 

Many manufacturers have been as- 
sured of faster production, greater dura- 
bility, decreased over-all weight, in- 
creased strength, improved appearance 
—and other important advantages—by 
using Hackney Deep-Drawn Shapes. 

It may be that some of your wartime 
production problems or one involving 
your postwar products can be solved 
by a deep-drawn shape. 

Pressed Steel Tank Company en- 
gineers will be glad to work with you. 
Write for full details. 


Pressed Steel Tank Company 


Manufacturers of Hackney Products 


GENERAL OFFICES AND FACTORY - 1435 SOUTH 66th STREET 
Milwaukee, Wisconsin 


DEEP-DRAWN SHAPES AND SHELLS 
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If you have a gearing problem, bring it to 
Westinghouse. Skilled Micarta engineers will be 
glad to study your product and analyze its 
applications. And they will give you the benefit 
of 35 years’ experience with industrial plastics. 


This experience is particularly extensive with 
respect to applications where resilience, absence 
of friction and quiet operation are of supreme 
importance... 

FOR EXAMPLE, IN TEXTILE SPINNING FRAMES, thousands 


of tiny Micarta gears give service that is essentially 
frictionless and noiseless. 

IN CARGO WINCHES, Micarta gears provide quieter opera- 
tion than is possible with any other type of gearing 
material. Absence of friction reduces fire hazard by 


eliminating sparks. 


UE Westinghouse 


PLANTS IN 25 CITIES OFFICES EVERYWHERE 


\ 
- 
et The \nou 


1948 
, Yacenve Destcn—December, 19438 


AND IN MANY OTHER INDUSTRIES . . . hundreds of thous- 
ands of other Micarta gears are in use where dependa- 
bility is vital. 

In these applications, Micarta has replaced 
metals and other critical materials and is serving 
better. In every case, Micarta absorbs vibrations 
and cushions repeated shocks without deteriora- 


tion. 


When your present manufacturing operations 
call for nonmetallic gears, or where gears are 
involved in your postwar plans, be sure you have 
all the facts about Micarta. Westinghouse 
Electric & Manufacturing Company, East 


Pittsburgh, Pennsylvania. J-06337 


JN 


— 
TYPICAL MICARTA TOUGH JOBS IN 
WAR APPLICATIONS 


Aircraft structural parts 
Industrial gears 
Instrument panels 
Steel mill bearings 
Thrust washers 





/ 


Marine bearings 
Protective helmet liners 
Aircraft control pulleys 
Bus supports 

Fuse mountings 
Insulating washers 





STRIAL PLASTIC 
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Take a motor that has a built-in Klixon 
Protector and it just keeps ‘‘rolling merrily 
along’’ working on the job. For if the 
motor is overloaded and becomes) 
dangerously hot, the Klixon Protector steps in and ‘cuts of 
the power . . . waits for the motor to cool . . . then lets 
it start again either automatically or by manual reset— 
yet always allowing the motor to operate at peak capacity. 


If you're having trouble with motor burnouts, or want 
protection against costly motor repairs and replacements callst 
by overloads, ask your supplier for motors with built-in 
Klixon Protectors . . . AC all sizes; DC up to 30 volts. 


tenet waee ane 


SPENCER THERMOSTAT CO., ATTLEBORO, MASSACHUSETTS 
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HE unnecessary war of 1812 was declared two days after 

Lord Castlereagh announced in England that the “Orders in 
Council” (which caused the quarrel) would be repealed — but 
the Congress of 1812 didn’t get the news in time. 


The final battle of New Orleans, costing 2,000 lives, was fought 
fifteen days after peace was signed at Ghent— but the armies 
hadn't heard the news. 


Today news, propaganda, and battle orders can girdle the globe 
ina second if communications equipment is functioning perfectly. 


Radio parts made of Formica help civil and military communi- 
cations function perfectly because of Formica’s excellent insulating 
qualities at radio and audio frequencies. In addition, Formica is 
light, strong, tough, moisture resistant, and readily machined. A 
material possessing such properties will have many new uses in the 
close knit world of tomorrow, some uses in your product no doubt. 


THE FORMICA INSULATION COMPANY 
4648 Spring Grove Avenue, Cincinnati, Ohie 
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Magnesium makes teammates 
of Precision. and Production 


Magnesium machines at very high speeds, 
taking a fine finish which makes extreme 
accuracy possible. Machine work can be 
held to close tolerances, therefore, even 
while boosting the speed of production. 
Think what this means to producers of vital 
war materials! 

American Magnesium products, supplied 
to these manufacturers, add another plus 
which also helps speed this production. 
Their high quality—soundness and uniform- 
ity —causes Mazlo Magnesium Products, like 


wh 


the airplane wheels pictured above, to go 
through manufacturing lines a’sailing. High 
production schedules are easier to maintain. 

Peacetime users of magnesium will profit 
similarly by depending upon American Mag- 
nesium as their source of supply. Our engi- 
neers, with more than twenty years experi- 
ence in working with magnesium, can render 
valuable assistance in the design and fab- 
rication of magnesium parts. For such help, 
write American Magnesium Corporation, 
1703 Gulf Building, Pittsburgh, Pennsylvania. 


Send for the new book, “Designing with Magnesium.’ 


MAGNESIUM 


PRODUCTS 


806. yg ent. oF 


AMERICAN MAGNESIU 





-CORPORATION 


ALUMINUM 





COMPANY OF 
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‘ou can’t buy control for Gaaxabged 


nachines from a catalog... but... 


SQUARE D COMPANY 


Square D field engineers make => L.4.-:»»: 
t almost that easy... “gait: A - Uti | 
Mt a 





i 


sae hs ae ty A a 2) ds a ¢xe uss i | 


ad ige be oon | 


Specialized machine tools with more efficient | fe Sp 
3 BUEt  doheia 


electrical control are pointing the way to increased oy a7 at de i ny Ce 
war production in the face of manpower shortages. im Pc i wey 
One of the major assignments of Square D Field r | Lode ay wf } oa I s\ 
Engineers is working with machine tool manufac- 
turers in designing the most practical, efficient 
control for such specialized equipment. 
The unusual completeness of the Square D line 
' enables our Field Engineers to meet almost any 
performance requirements. Standardized units, 
designed to perform many different functions, are 
all physically proportioned to make up compact, 
attractive control panels. There is no wasted space 
~yet there is complete accessibility for speedy Above — Electrical control for four-way 
Tihs ead watetenenne horizontal drilling and tapping machine. 
Put your next electrical control problem into the +p ae “y pao agreoegee ss = ite 
the specialized machine for which this 
hands of a Square D Field Engineer. See if that isn’t control panel was designed and built. 


the best way to get the results you need. 


~ 


ELECTRICAL EQUIPMENT KOLLSMAN AIRCRAFT INSTRUMENTS 





a 


ial SQUARE J) COMPANY 


DETROIT MILWAUKEE LOS ANGELES 








The RICHARDSON COMPANY 


MELROSE PARK. iLL NEW BRUNSWICK. WN. J FOUNDED 1868 ° INDIANAPOLIS 1, IND LOCKLAND, CINCINNATI! ! 


DETROIT OFFICE: 4-252 G. M. BUIL DING. DETROIT 2. MICHIGAN NEW YORK OFFICE 75 WEST STREET. NEW YORK 6.N 
f 
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for BATTLESHIP 
or FACTORY 


Cone-Drive double-enveloping gearing has now 
made possible the design of completely self- 
coniained standardized turbine reduction units 
of high capacity in really compact form. Today 
these units are serving on the battleships, 
Cruisers, aircraft carriers and destroyers of the 
U.S. Navy. Tomorrow they will be available for 
industrial turbine reduction drives. 


If you don’t know the story of “Cone-Drive” gearing and what it 


Designed for input speeds of 5,000 to 6,000 rpm, 
they come in two standard sizes at present—262 
and 37 hp, with gear ratios of 3¥2 to 1 to 8 to 1. 
Built in are pressure lubrication system (with 
pump), oil cooler, oil filter, pressure gage, ther- 
mometer and oil pressure relief valve. The 
larger unit has 6-in. C. D. ‘“Cone-Drives”, while 
the smaller is on 4¥2 in. center distance. 


FOP VICTORY 
, BUY 


can mean to geared product designs tomorrow, write today for ms 
Manual No. CW-41-B (for executives), CW-41-A (for design engineers). 


CONE-DRIVE DIVISION tris 'tcxcnoune, Deeote 12, 0-5-4. 
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CASE STUDY — 


Connecting metal tubing where 
there is major vibration... . 


An oil filter manufacturer required 

THE tubing connections for installation of 

PROBLEM filters. Due to flexible engine mount- 

ings these connections—extending 

between oil filter and crankcase — 

had to be able to stand up under major vibration. Rigid 

tubing lines connected with ordinary fittings frequently 

failed. Flexible lines had the disadvantages of shorter 

life and high cost because of the long lengths required. 

A satisfactory fitting for use with rigid (steel) tubing 
lines was sought. 


A newly developed, revolutionary 

Imperial fitting, the Flex Fitting— 

especially designed for use in joining 

parts which vibrate in different 

planes and amplitudes—was sub- 
mitted to this filter manufacturer. 





, ' ; , The view above shows a Flex fitting ready for 
This fitting has a synthetic rubber sleeve incorporated assembly. The nut and the Flex sleeve have been 


which not only effects a seal but also provides a cushion slipped over the end of the tube and the tube has 
which permits tubing to absorb vibration without dam- Som See ah 2 Ree oe 
age to fitting or tubing itself. 


Exhaustive tests in the field by filter manufacturer proved 
the Flex Fitting was the practical answer to their needs. 
Advantages of the Flex Fitting in this instance were: 


(1) Solved problem of tubing failure due to major 
vibration. 

(2) Cut costs as compared to flexible lines. 

(3) Provided greatly increased durability as compared to 


flexible lines. The sectional view ows in Flex pers - 
In. your product planning, whenever fittings for connect- aise pon. Ph el shims “a squeezes 
ing tubing are involved, our broad experience in solving against the end of the fitting body and is com- 
fitting problems can often be of assistance. There are over pressed against the tube, making 2 joint 7 
F ' , pressure tight and yet the tube canbe 
2,000 sizes, types and styles of fittings—designed to meet through the angle shown. 


virtually any need—in the complete Imperial line. 


THE IMPERIAL BRASS MANUFACTURING CO., 513 S. Racine Ave., Chicago 7, Ill. 


BULLETIN NO. 3101 covers 
the latest practice in tubing 
connection work where 
minor vibration, major 


vibration or actual tube 


* headquarters for tube fittings movement enter into the 
problem. 


COMPRESSION, S.A.E. FLARE, INVERTED FLARE, HI-DUTY, FLEX 

AND FN FITTINGS FOR COPPER, BRASS, STEEL, ALUMINUM 
AND FLEXIBLE TUBING e¢ SHUT-OFF COCKS © NEEDLE 
VALVES _© FUEL STRAINERS © TUBE WORKING TOOLS 


A copy will be mailed 
on your request 


ber; 1945 Mactng 
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MOISTURE-RESISTANCE, DUSTLESS 
BACK, ‘SEE-EASY’’ TRANSPARENCY 
ARE WHITE-X EXTRAS 
On-the-board is the way to prove 
White-X. Your hands will “feel” 
the surface that takes hard pencil 
line with such fidelity—solid and 
opaque. Your eyes will enjoy that 
glass-like transparency and you can 
be proud, justifiably, of the clean, 
crisp drawings you produce — 
quickly! You'll see your prints 
sharply improved in detail, in un- 
varying background density, in 
finished appearance. You'll enthuse 
over White-X from the first pencil 
stroke. Free samples? We'll be glad 
to send them — for the asking. 
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GENERAL SERVICE CO, 


DETRGIT, wie, 


MATERIAL 


FOR IMMEDIATE DELIVERY 


Fine tracing media and sensitized papers ready 
for delivery from the following cities. Just phone 


Atlanta JACK. 2121 Los Angeles MUT. 2341 
Birmingham 3-8183 Memphis 8-6796 
Boston LIBERTY 4690 Milwaukee MARQ. 7246 
Buffalo CLEVE. 0370 NewOrleans RAY. 0331 
Chicago KEY. 7000 New York WIS. 7-7678 
Cincinnati MAIN 2664 OklahomaCity  3-6306 
Cleveland CHE. 7347 Omaha ATLANTIC 7890 
Columbus MAIN 3420 Philadelphia LOM. 7044 
Dallas RIVERSIDE 4403 Pittsburgh ATL. 3350 
Dayton ADAMS 9174 Portland ATWATER 8681 
Denver MAIN 5161 St.Louis CHESTNUT 0688 
Detroit RAN. 8483 Salt Lake City  4-7823 
Ft. Wayne ANT'Y 4142 San Diego FRANKLIN 1344 
Fort Worth 3-3244 San Francisco DOU. 5975 
Hollywd GRANITE 4188 Seattle MAIN 4022 
Houston CAPITOL1233 Tampa M-8377 
Indianapolis MKT. 4466 Toledo ADAMS 7224 
Jacksonville 5-2166 Tulsa 3-0168 
Kans. City ‘ICTR 7881 Washington NATL. 4063 
Knoxville 3-4944 Wichita 2-2722 


or by mail or phone 


to our Chicago office. 


~ 











OMBERS carrying bigger loads than 

freight cars! Fighters that can dive 
faster than sound travels! These are mod- 
ern miracles of air warfare—miracles 
made possible by the giant Wasp 
Engines that power these planes. 

And miracles beget miracles. For in 
these engines are gears of such extreme 
precision that their manufacture by any 
other method save exhausting hand 
labor, was long deemed impossible. 
Transforming these hand methods into 
mass production—turning out these 
high-precision gears by the hundreds of 
thousands needed for the world’s largest 


air armada—was an achievement madé 
possible by new manufacturing method 
—new production techniques developed 
by Foote Bros. 


These precision gears may well opet 


the way to new miracles in the econom 
ical transmission of power when the 
war is won. For already on the boards of 
many American manufacturers are plans 
for machines that will utilize the type of 


n 
precision gear Foote Bros. are producing 


for aircraft engines. 


FOOTE BROS. GEAR AND MACHINE 
CORPORATION 


$225 South Western Boulevard « Chicag® Ih 
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)P FOR LUBRICATION! 


| It’s Being Done Every Day 


For instance: With Alemite Progressive Sys- 
tems, one war plant reduced lubricating time 
on big lathes from 18 minutes per lathe each 
shift to 1 minute every six days. Another plant 
added 1 hour of production per day to huge 
presses because the machines never stopped 
for lubrication! 


The Alemite Progressive Lubrication System is 
Adaptable to a Wide Range of Machines 
—Big or Small! 
The Alemite Progressive System serves all bearings, 


0 matter how remote, with one “shot,” from one 
location on the machine. It delivers a pre-deter- 


ALEMITE 


REG. U.S. PAT. OFF. 


QudusTrical LUBRICATION 


Ask Anyone in Industry! 


1804 Diversey Parkway, Chicago 
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mined quantity of grease to each bearing and signals 
when finished. 

During lubrication the machines continue operat- 
ing... not a minute of production time is lost. The 
Alemite Progressive System is accurate and depend- 
able. You know positively that every vital part is get- 
ting the lubrication it needs when it needs it. 


Today, more and more plant operators are buying 
machines equipped with Alemite Progressive Sys- 
tems. That’s why an increasing number of machine 
designers and builders are offering Alemite Pro- 
gressive Systems as standard equipment on their 
products. Write today for complete details. 


Alemite Progressive Systems are available in from 3 to 
20 outlets. Up to 20 bearings may be lubricated from 
one central point. 





Another Product of 


STEWART 
WARNER 
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- Belleville, Ontario 

















WHAT'S $0 SECRET ABOUT A MACHINE TOOL, ANYWAY? 


Must Close It Up also mean Cover It Up? 

How much easier it would be to inspect and maintain 
a machine if you could see through to vital working parts. 

That goes for hobbing, milling, broaching, automatic 
screw machines . . . for drills, grinders, turbines, looms, 
gear boxes... your own machines. 

Why not open them up with glass? Keep an eye on 
their operation, on wear, on lubrication. Catch the little 
things before they become big headaches? 

Glass is ready to take over such applications. Right 
now. As a plus to unequaled and lasting transparency, 
research has fitted glass with an iron constitution, and 


has added other amazing qualities which make it read) 
to do business for you in places you never thought of be 
fore. 

When you design or redesign anything for industry. 
for the home, or for any structure, just remember that to 
day there is a transparent material with unusual qualities 
of surface hardness, of strength, weathering, and per 
manence. This material combines a variety of chemical 
and physical properties found in no other substances 
It’s glass. L-O-F Glass to be precise. 

Not the glass of your boyhood. Flat glass has come of 
age, too. 

Won’t you write us about any possible use of glass that 
may appeal to you, no matter how revolutionary or Ur 
usual? That’s the way to really find out. Libbey-Owens 
Ford Glass Company, 11123 Nicholas Building, Toledo, 0. 


—_— 
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LIBBEY°-OWENS:FORD 








A GREAT NAME IN 


ai 





1948 


Macuine DesicN—December, 





cEnTRiFu! 






j 











ready 


of be- 


ustry. 
at to- 
ities 

per 
mical 


inces. 


ne of 














PARTS FOR ~IRAINS 





PARTS FOR —CARS AND TRUCKS 




















Automotive, industrial brake lining, 


i belts, 
blank forgings, fan 
arene facings. Garage equipment. 


Shoe as @ Source 
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Grake Shoe MAKES PARTS for original equipment 


and for maintenance; parts that are upset and drop forged; 
molded fabrics and plastics; ferrous and non-ferrous cast- 
ings. In war, as in peace, Brake Shoe ships millions of 










parts to thousands of manufacturers, in many fields of ings, upset ON. = | 
7 . ast ’ 
industry. Meehanit¢ earings. Mire costings 
forgime: eaves. ** 
Whether your “punished part” problem requires one gears, o* 





casting or thousands of steel forgings, Brake Shoe is 
equipped to help you. 





American Brake SHoe Company, 230 Park Avenue, New York 17, N.Y. 


| AIR COMPRESSORS 
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American Brakeblok Division............... Detroit, Mich. 

Ramapo Ajax Division .................. New York, N. Y. . 
American Manganese Steel Division... .Chicago Heights, Ill. : pe . ka oun amen in —_ 
Brake Shoe and Castings Division......... New York, N. Y. from 1% hp. to 15 h.p. . 
sc iicwaeubuwaren Rochester, N. Y. 

American Forge Division.................--- Chicago, Ill. 

Southern Wheel Division ................ New York, N. Y. 

National Bearing Metals Corp. ...........-- St. Louis, Mo. 



























hard suf- 
«cod, alloy steel for wr beat- 

Welding © Fem for 

focimgurfaces- Nickel 


manganese filler. 
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G00 LBS. SAVED / 


Note that efficiency rises from be 
the 450 rpm motor to 87.57% ! 
1800 rpm motor. The 1800 rpm mo 


with Texrope Drive will ably do the job 450 rpm 15 hp squirrel-cage motor, for 
saves you over 30 kw/24 hr. day. 


of a lower-speed, direct-connected motor example, 600 Ib are saved. And you save 
—at lower cost in money and materials! well over $200 — with drive figured in! 


Pe 


uses a go ie ror 
} VICTORY PEACE j ALLIS ‘ 
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we sie ca . 
In most applications, an 1800 rpm motor ? When you buy an 1800 rpm instead of 3 














to Solve These 
Problems! 


» 11, HOW TO DRIVE LOW SPEED MACHINERY WITH HIGH 
SPEED MOTORS? Allis-Chalmers Texrope Drives can “gear down” 
motor speeds over a range of 7 to 1. They’re compact, highly efficient, 
protect your equipment by absorbing shock. 








[a 4, HOW TO DRIVE A MACHINE AT DIFFERENT RATES WITH 
A SINGLE SPEED MOTOR? Texrope Adjustable-Speed Drives give 
y infinite speed range up to 375%. And in Allis-Chalmers’ full line 
of Texrope Drive equipment you'll find the right range for your ma- 
thines .. . thus avoid paying extra for more speed than you need. 











advocated their use in proper combination. Today, 
you benefit from Allis-Chalmers pioneering when 


) ow THAT low-speed and multi-speed motors are 
‘AN sharply restricted, get the flexibility you need 


‘yteaming up available types of Allis-Chalmers Lo- 
Maintenance Motors with Texrope Drives. 

As America’s only builder of both motors and 
Vhelt drives, Allis-Chalmers has long studied and 


you ask for—and get—the right combination of 
Lo-Maintenance Motor and Texrope Drive. 
Call on any A-C district office or write to 
Auuis-CHALMeErs Mre. Co., MinwavuKker 1, Wis. 
A1647 





be had by changing from one size motor 
‘ave to another. Juggling complete 


Infrequently needed speed changes can h 
ves, range is 1:1 to 7:1, 


With the Allis-Chalmers Vari-Pitch 
Sheave, you can increase or decrease 
speed by adjusting sheave diameter . . . 
obtaining an unbroken series of speeds! 


Changer gives you infinite changes at 
the turn of a wheel — within 3.75 to 1. 


5 Allis-Chalmers Vari-Pitch Speed 
It’s compact, flexible, efficient! 





HHALMERS 
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LO-MAINTENANCE MOTORS 
TEXROPE DRIVES 








You can bank on 


EGYPTIAN 
FINISHES 











i 
} 
a 


Are you making steel fabricated task force 
building assemblies? If so, let us help you 
with your painting problems. We know your 
specification requirements. 


Egyptian Finishes are giving complete 
satisfaction on hundreds of such buildings 
now in service on all the far flung fighting 
fronts of the world. 


Egyptian Finish, for steel fabricated task 
force buildings, can be applied by dip, spray 


THE EGYPTIAN man 


OFFICIAL U.S, NAVY PHOTD 


Here it is, set up 
and operating... 
where it's needed. 
ie 
An entire hospital 
unit of steel fabri- 
cated buildings... 
overseas. 


OFFICIAL U. S. NAVY PROTO 


or roller coating method. It dries quickly for 
handling and packing with a minimum of 
special equipment. 


This is but one of the many finishing prob- 
lems with which we can help you. Today, 
Egyptian service to you is definitely two way: 
1— it covers the war products you are now 
making; 2—it covers the peace products you'll 


be making in the post war period to come. 
7 + . : 
Special correspondence on finishing problems is invited. 


Faint the COMPANY 


UFACTURING 


ROCKEFELLER CENTER, NEW YORK 20, N.Y 


Egyptian's new U. S. Gov- 

ernment "Spec"’ Book— 4th 

Edition—is ready. It’s help- 

ful and it's FREE. Send for 

your copy. Please address 
Dept. D-12 


1948 


MACHINE Desicn—December, 








“D” Heavy Duty Push Buttons 1s 


are adaptable to countless combinations 
on frequently operated machine tools. 
To the left is a typical single line unit 
station. This type is available for 5- 7- 


9- or 11-units, but 3 or 4 units can be put 


in the S-unit, 6 in the 7-unit, 8 in the 9- 
unit, and 10 in the 11]-unit. In other words, 
the same 5- 7- 9- or 1l-unit cases can 
house 3 to 11 units, including the “Emer- 
gency-Stop” handle or stem at the 
bottom of the case, which permits break- 
ing the circuit by moving this handle 


in any direction. 


The Pendant Station to the right has 
been called the “Horse Collar” or 


“Doughnut” because of its resemblance; - 


but it is a particularly efficient station 
for multiple operations. Its specially 
designed shape permits operation from 
any angle; it fits into spaces where a 
single line unit station would be awk- 
ward to use, and gives the operator 
instant control of all operations. This is 
available with up to 14 Push Button units, 
and.asmaller number of units if Selector 


OPERATED WITH EITHER HAND — 
FROM ANY ANGLE 


Switches for jogging or inching are used. 
This form permits the use of either hand 
for actuating, the "Emergency-Stop” 
device at the bottom providing the same 
features as mentioned above. 


In all “3C” Pendant Stations there is 
plenty of wiring space; all wiring parts 
are duplicates of other Type “D"’ Buttons, 
and wiring is simplified. 





OFFICES IN PRINCIPAL CITIES 


__ PNG 


THE CLARK CONTROLLER CO. 


1146 EAST 152%°ST. CLEVELAND, OHIO =< 
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DIE CASTING 


Great progress has been made in die casting Aluminum 
since Madison-Kipp developed the hi-high Pressure 
casting process. Millions of Fuze components and 
other war parts have been delivered on time and at 
amazing savings since 1938. Aluminum is an inexpen- 
sive, light, strong, stable metal and its uses increase 
daily. Many new war programs now and civilian 
programs later will utilize the advantages of the 
Madison- Kipp hi-high Pressure Aluminum die 
casting process. 
We invite you to consult us regarding any 


contemplated casting projects. 


MADISON -KIPP 
CORPORATION 


210 WAUBESA STREET 


MADISON, 4, WIS., U.S.A. 


Sole Agent in England: 
Wm. Coulthard & Co., Ltd., Carlisle 
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lwking to the future, Robert E. 
lngman, noted Detroit industrial 
signer, gives you his conception 
a Truck of Tomorrow. You can 


she vehicles bower, see, FOF the plants that build tomorrow's trucks .. 


wing Howell Electric Motors in 


jut plant—the motors that are ; d 
hilt today for the precision stand- 
tds of tomorrow. CWEeL 


Be ready for pleasant surprises in motor vehicles . . . After 
Victory, under our free enterprise system, private industry 
must take the lead in maintaining prosperity. Many of the 
new products that will add so much to our way of living 
will be built in factories with Horsepower by Howell. For 
Howell Motors are designed and precision-built to meet 
the exacting standards of manufacturers who want maxi- 
mum production at minimum cost. 

When making your postwar plans, specify Horsepower by Howell 


for your plant, process or products. Your inquiry will put our ex- 
perienced engineering staff and complete facilities to work for you. 


She HOWELL IDEA 
in Electric Motors HOWELL ELECTRIC MOTORS COMPANY 


HOWELL, MICHIGAN 
Manufacturers of Quality Motors Since 1915 











equipped with 


‘ 
PRC 


NEEDLE BEARINGS 


Whether a bomb crater on the battle front or a military 
or industrial excavation job on the home front, both are 
graves for the eventual and, we hope, permanent interment 
of Axis aggression and oppression. Dig a little deeper, boys! 


Heavy contributors to this cause are these Osgood units 
whose heavy pay loads are measured in millions of yards. 
To ease the way for operators and maintenance men, RBC CYCLOPS 
Needle Type Bearings are used on the double sprockets at the boom 
foot and retract clutch gear of both Osgood types 70 and 80 when 
equipped for shovel service. They are used also on the reversing shaft on 
types 20, 70 and 80 irrespective of front end equipment. 


Such heavy duty demands the high load carrying capacity of RBC Bearings 
with solid inner and outer races as well as full complements of rollers 
manufactured of high carbon alloy bearing steel. 


ROLLER BEARING CO. of AMERICA | 
TRENTON....NEW JERSEY , ()P 
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$ CONSERVE METAL 
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7 FORGINGS 
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fibre forme P 
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fatigue resistance W nich weBOU 
ble performance, a Fn 
over longer periods 


4'lP FORGING ASSOCIATION 


Onng Building e Cleveland, Ohio 


FORGINGS OFFER 
MANY BENEFITS BEYOND WHAT 
THE SPECIFICATIONS CALL FOR 


@ Are you obtaining the utmost benefits from 
your use of forgings? Even if you have used forg- 
ings for sometime, you may not be obtaining all 
the benefits from each of the 7 advantages that 
forgings offer. Many manufacturers who have 
had long experience in the use of forgings have 
found, by rechecking every forged part against 
these 7 advantages, that forgings offer further 
opportunities to conserve critical materials or 
reduce weight, or a faster method for machining 
and finishing forgings. 


Check and double check every forged part against 
these 7 advantages. This checking need not be 
difficult or wasteful of time. It may reveal unusual 
benefits which have been neglected or over- 
looked. Assistance for such a check up is avail- 
able from forging engineers connected with 
your source of supply. Utilize their broad experi- 
ence to obtain the fullest measure of benefits 
from your use of forgings. 


Evidence substantiating benefits 
accruing from the 7 advantages 
which forgings offer is pub- 
lished in Drop Forging Topics, 
now in its 8th year. 


Drop Forging Topics contains technical informa- 

tion for design engineers, production executives, _ 

metallurgists and other technicians who are devoting all 

their effort to speeding up the production of fighting equipment. If 
you do not receive “Topics” regularly, send us your name. It's free. 








GENERAL PURPOSE TYPES 


THAT MEET 80 °/ oor SMALL MOTOR 


DRIVE REQUIREMENTS 








Standard small motors can be designed to meet almost any combi- 
nation of electrical and mechanical requirements for war and peace- 
time applications. And when products can be designed around a 
standard motor type, many advantages are gained... lower cost, 
quicker delivery, simplified maintenance. 

For example, the five standard types shown here, when properly 
applied, will meet the majority of small motor drive requirements. 

Observe these five fundamentals in selecting them: 








1. What ws supply must motor fit? Voltage, frequency, 


phase (if a-c); and voltage (if d-c), are first considerations. 


2. What horsepower is required? The motor must not only 
start and run the unit it is driving, but also handle any momen- 
tary overload. In case of doubt, application tests should be 
made. Duty cycle and frequency of starting may also affect size. 
What torque is required? Motor torque characteristics must 
match those of load. Therefore, consider load requirements 
in terms of starting and breakdown torque. Curves, on the 
Opposite page, show comparison between motor types. 
What are starting current limitations? Many power com- 
panies restrict use of motors with high starting current. All 
motors shown here have locked rotor currents within NEMA 
standards for 115-volt motors, except the type FHT. 

5. Should burnout protection be applied? (Single-Phase 
motors only.) When a motor is subject to overload or ab- 
normal heat, built-in Thermoguard protection should be used. 


Small motors have gone to war... some on wartime applications 
of peacetime products... many others on specialized war applica- 
tions. For er information on Westinghouse small motors, watch 
for additional “Torque Talks.” Westinghouse Electric & Manufac- 
turing Company, East Pittsburgh, Pa., Dept. 7-N. J-03194 


Westinghouse 


" PLANTS IN 25 CITIES... OFFICES EVERY WHERE 


SMALL MOTORS 
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SPLIT-PHASE MOTORS ¢ TYPE FH 


Single-Pnase applications where 
sarting and breakdown torques 
ent. Low starting current makes 

<sitable for frequent starting ap- 

Available with rigid or resil- 
sounting. Reversed by changing 
wal block connections. 


HORSEPOWER—1/20 to 1/4 
PHASE—Single 
CYCLES—GO, 50, 25 


.VOLTS—115 or 230 


SPEEDS—Approximate Full Load Rpm. 
60 Cycles—3450, 1725, 1140, 860 
50 Cycles—2850, 1425, 960 
25 Cycles—1425 


IT-PHASE MOTORS © HIGH TORQUE e TYPE FHT 


Single-Phase applications where 
setting and breakdown torques are 
i, where starting is infrequent and 

sarting current in excess of 

yalues is not objectional. Avail- 
with rigid or resilient mounting. 
wed by changing terminal block 
ections. 


CAPACITOR-START 


mrpose Single-Phase motors for 
nhigh starting torque, low starting 
tat, quietness and economy. High 
tency and power factor. Dual voltage 

Bul but % and 14 hp. 4-pole sizes. 
able with rigid or resilient mount- 
Reversed by changing terminal 
ck connections. 


HORSEPOWER—1,, 1/,, 1/4 
PHASE—Single 
CYCLES—GO, 50, 25 
VOLTS—110 or 220 
SPEEDS—Approximate Full Load Rpm. 
60 Cycles—1725 
50 Cycles—1425 
25 Cycles—1425 


MOTORS e TYPE FJ 
HORSEPOWER—]{ to 34 
PHASE—Single 

CYCLES—6O, 50, 25 


VOLTS—115 or 230 for 1%4 hp. 4-pole 
and smaller; larger sizes are 115/230 


_Dual voltage. 


SPEEDS—Approximate Full Load Rpm. 
60 Cycles—3450, 1725, 1140, 860 
50 Cycles—2850, 1425, 960 
25 Cycles—1425 


POLYPHASE MOTORS e TYPE FS 


ilapplications where polyphase cir- 
we available. Squirrel-cage induc- 
¥pmotor with high starting torque 
tira high breakdown torque. Dual 
tacy, 60/50 cycles, 2 or 3-phase. 
scan be reversed while in motion 
& of proper Starting switch. 


HORSEPOWER—]{ to 34 

PHASE—2 or 3 

CYCLES—60/50 (Dual Frequency) or 25 
VOLTS—110, 220, 440, 550 
SPEEDS—Approximate Full Load Rpm. 


60 Cycles—3450, 1725, 1140, 860 
50 Cycles—2850, 1425, 960 
25 Cycles—1425 


DIRECT-CURRENT MOTORS e¢ TYPE FK 


rill applications on direct-current cir- 
compound winding is used, 

Worque is extra high. Speed may 

up to 15% by means of a 

2 Starting rheostat is recom- 

" for ratings 6 hp and larger. 
> of 
WESTINGHOUSE 


rs 
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Reversed’by changing 

connections. 

HORSEPOWER—1/20 to 34 

VOLTS—32, 115, 230 

sPEEDS—Approximate Full Load Rpm. 
3450, 1725, 1140 


SMALL MOTORS 


PERCENT SYNCHRONOUS SPEED 


SYNCHRONOUS SPEED 


PERCENT 


PERCENT SYNCHRONOUS SPEED 


PERCENT SYNCHRONOUS SPEED 


SYNCHRONOUS SPEED 


PERCENT 


winding for| 
starting 


100 200 300 


PERCENT FULL LOAD TORQUE 


} Switch 2 
- operating 


TRunning] -4 
t winding 
}—+ only , 


Combined 
| winding for 
| starting 

SEP ha 


weet Se Ne Ess EN He | 
100 200 300 400 


PERCENT FULL LOAD TORQUE 


+ + 


Switch 


| 


eee 


operating 


3 , speed 
+ + pe + + ++ 
| | aRunning| F a 


+ 
+ 
+ 


Combined _ 
winding for 


starting 
at 1 


“100 200 300 400 


PERCENT FULL LOAD TORQUE 


— So 
| . e 


‘100 200 300 400 
PERCENT FULL LOAD 


oO 


(1800 RPM) 


HG SS 
| 


100 200 300 400 


PERCENT FULL LOAD TORQUE 


TORQUE 


} 
| 
ie ee 
+ 
i 








For Motor Control and Overload Protection’ 


Re-settable 
Thermal $ 











ee a 

















MANUAL STARTERS 


Give your war-driven machines the right “START” — keep 
them under safe CONTROL — hold them to emergency 
peaks without risk of motor overloads! Let ARROW- 
H & H Switches carry this load of responsibility for 
your production. 





Thermal overload protection for motors up to 714 H.P., 

M {| 440-550 Volts, sizes “0” and “1”. Available in reversing and 
anually two-speed types, mechanically interlocked. Handy front- 
operating manual control, with “Start” — “Stop-Reset” 


eo} ol 4g: | te P| Push Buttons. 


Across-the-Line Type (“RT”); straight-line linkage me- 
chanism, — no wipe on contacts, minimum of mechanical 
wear. Contacts silver to silver butt type; movable contacts 
full- floating, self-adjusting. NEMA Type 1 housing, also 
dust and weather-proof. Refer to Catalog 9-M for listings 
or write our Free Engineering Service for control layouts. 


“ST INDUSTRIAL CONTROL DIVISION z 
THE ARROW- HART & HEGEMAN. ELECTRIC COMPANY, HARTFORD,. CONN, 
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There is a size and 

type LOUIS ALLIS 
electric motor for 
every industrial 
requirement, 


THE LOUIS ALLIS CO., MILWAUKEE 7, WIS. 





4 

























All 
Are 


Speaking of Electric Motors— 


The day of trying to use a standard motor for a 
special job is about over. 


Machinery designers, and production managers oe 
have learned that it is much more efficient and bundred 
economical to obtain a motor with exactly the elec- They’ 
trical and mechanical characteristics required to peering 
perform a specific job than it is to try to doctor analyses 
up a standard “shelf”? motor to do the job. as 
and ma 

Speed and horsepower are no longer the major 

measuring stick of motor requirements — they are 
merely incidental to the many other characteristics ot 
available in electric motors today. e 
sith an 
For over forty years we have been developing spe- Ivo 
cial motors for special jobs — our engineering de- equipm 
partment has a wealth of experience along this which v 
line — vide all 


ONLY 
With O: 


tions. 
maroon 


Right now special Louis Allis motors are serving 
a major important role in helping your boy and 
mine win this war —to help bring him back home 
— safely — and as quickly as possible. 





As soon as Uncle Sam does not so urgently need all 
of our facilities — your electric motor problems 
and requirements will receive our most prompt and 
careful attention in every way. 


But right now —let’s WIN this war! 


THE LOUIS ALLIS CO., MILWAUKEE 7, WIS. 
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ill of American’s Prints 
lre Ozalid Whiteprints 


American Airlines they speak of “the whiteprint 
dithings to come.” Here... print production is one 
hundred percent Ozalid—no blueprints. 

They're making Ozalid whiteprints of their engi- 
ering and isometric drawings, weather reports, flight 
aalyses, and office forms. 

What’s most important, they’re saving time, labor, 
ud materials. 











WILL OZALID HELP YOU ALSO? 


Hyour drafting output has reached the point where to assign identifying colors to different departments, 
itwould be more economical to do your own printmak- to distinguish checked from unchecked prints, ete. 


ing... by all means investigate the savings possible 


; ; . With Ozalid you can use cut sheets as well as roll 
yith an Ozalid whiteprint machine. 


stock. By ordering sheets cut to the size of your trae. 


Ifyou have already installed expensive blueprinting ings, you can completely eliminate trimming waste. 
equipment .. . you can add a Dry Developing unit, With Ozalid you can use a wide selection of foils and 


vhich when used with your present Printer, will pro- transparent materials—an impossibility with other 
vide all the advantages of Ozalid printmaking. methods. You can employ these to reclaim the details 
of soiled or worn tracings . .. to make composite prints 
... and duplicate originals to be used instead of the 
With Ozalid you’re not limited to one-color reproduc- original tracings in subsequent print production. 

tins. You can make prints having blue, black, or All Ozalid Prints are produced in the same manner. 
maroon lines on a white background. This allows you Dry Development eliminates variations in production. 


ONLY OZALID GIVES YOU THIS VERSATILITY 













These Ozalid features will give you a “head start” in production. 






PHOTOGRAPHS—COURTESY OF AMERICAN AIRLINES 









An Ozalid machine is clean, compact, When making design changes, it’s never Ozalid whiteprints of engineering and 
ad may be installed in a corner of the necessary for the draftsman to redraw isometric drawings enable even inexpe- 













drafting room. Any inexperienced per- any lines which remain the same. Ozalid rienced workers to grasp production de- 
mi can operate it. ALL prints are produced saves valuable time. Make a “duplicate origi- tails quickly. They are easier to read and 
the same continuous operation which in- nal” of the tracing. Then, delete the obsolete check than blueprints and are preferred in 
“*porates Exposure and Dry Development. sections with Ozalid Correction Fluid — and the shop and field. Pencil or ink notations 
No baths, driers, or plumbing connections. draw in the new design. It’s that easy! can be recognized immediately. 
WRITE FOR CATALOG AND SAMPLES OF OZALID WHITEPRINTS P.S. Some More Ozalid Users: 





1. Pratt & Whitney Aircraft Division 

2. United States Rubber Company 

3. Bethlehem Steel Company 

4. Emerson Radio & Fhonograph Corp. 
5. Fo-d Motor Compzny 

6. Cramp Shipbuilding Company 

7 

s 

9 

0 


WALID PRODUCTS DIVIS 


GENERAL ANILINE AND FILM CORPORATION 


JOHNSON CITY, N. Y. 
OZALID IN CANADA—HUGHES OWENS CO., LTD., MONTREAL 






. International Business Machines Cerp. 
. Edward G. Budd Manufacturing Co. 

. North American Aviation, Inc. 

. Boeing Aircraft Company 





a 
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... finish- grinding 
time 


...with the CHAPMANIZING Process 
for surface-hardening steels 


JNSTEAD of waiting for delivery of critical 
alloys, you can get free-machining steels and 
have them Chapmanized to wear as well... if 
specifications permit you to substitute. And you 
can get this hardening done much faster than 
by any other process... for Chapmanizing takes 
only 1 to 4 hours to impart a tough-ductile case 
from .002” to .035”. Finally, Chapmanized parts 
are so free from distortion that appreciably less 
finish-grinding is required. 
Today, carloads of steel parts come every month 
into the Chapman plant, and into the plants of 


Chapman licensees from coast to coast, there to 
be promptly hardened and returned to war pro 
duction plants which incorporate these parts into 
everything from tools to tanks. And in every 
field of use, in industry or on the battlefields, 
Chapmanized parts have proved their ability 1 
stand up to the toughest and most continuous 
beatings. Find out zow how you can use this 
high-speed, streamlined Contract Service 0° 
Chapmanizing to speed and improve your PFO 
duction of war materiel. Write to Dept. BL 
Metallurgical Sales Division. 


The Chapman Valve Manufacturing Co., Indian Orchard, Massachuset!s 
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HILLS-McCANNA 
MAGNESIUM ALLOY 
SAND CASTINGS 


Give Important Aid to 
This Vital Member of 
the “Invisible Crew’— 


THE BENDIX STROMBERG AIRCRAFT CARBURETOR 


. by providing strong, light-weight Throttle Bodies to contribute their 
share toward the better fuel economy and more constant power which 
this superb Carburetor assures our fighting planes. 


This assignment presented an out-of-the-ordinary casting problem, to 
provide correct physical properties and to assure pressure-tight castings. 
The unusual talent, experience and facilities of the Hills-McCanna organi- 
zation met these conditions perfectly. i 

The important advantages of Hills-McCanna Magnesium Alloy 


fe Castings may similarly benefit your own civilian progucss 4 
ahead. May we discuss the matter with you?. 


—_ 


aK 
re _ — 
re — 


I FOUNDERS 
OF 
WON-FERROUS 
ALLOYS 


SINCE 
1870 











Brad Foote Gears have a 
great responsibility these days 
in the Victory program. 

Into each gear goes a full 
measure of the ability, per- 
formance and capacity, that 
has made this plant one of 
the most important units of 


its kind. 
WwW 


hes 


Me 


BRAD FOOTE GEAR WORKS 


I301-G §. CICERO AVENUE e« e e CICERO. ILLINOIS 
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Every day, from all over America, Canada 


her countries, we are receiving many sin 


requests for machining information. Le | , ; 
Because of its widespread use in war equipment, Ss H O P N OT E Ss f 


Sainless Steel is being machined by thousands ON THE MACHINING OF 3 moe 


who never had experience with it prior to the war. as BAD 
Techniques of machining Stainless differ from STAINLESS STEEL a 
hose used with other steels and non-ferrous metals. 
Through constant research, Rustless has learned 

Poems e. 


many ways to increase speeds of machining, im- ramet Ds 
ptove production and finish. 


Our booklet-—- SHOP NOTES On The Machining 
Stainless Steel—is making a real contribution to ® a ad “5 
j te war effort, increasing efficiency in production 
ind conserving vital time and material. 


This booklet has proved so helpful that we are 
telving hundreds of requests for additional 
“pies. Write for your copy of SHOP NOTES 
loday and it will be mailed immediately. If you 

ve a specific problem, call our nearest District 











RUSTLESS IRON AND STEEL CORPORATION 
. BALTIMORE, MARYLAND 
If It’s Urgent, Ask RUSTLESS By Phone 
Wolfe 5400, Baltimore, Maryland 














IRON AND STEEL CORPORATION SN ast 
BALTIMORE, MARYLAND AND STAMPS 


ne BUFFALO © CHICAGO © CINCINNAT] © CLEVELAND © DETROIT © LOS ANGELES © NEW YORK © PHILADELPHIA © DISTRIBUTORS IN PRINCIPAL CITIES 
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Seal of Approval Certificate No. 
14 has been awarded ADEL’S 
new solenoid, 2-way shut-off 
valve by the Society of Aero- 


nautical Weight Engineers, Inc. 


‘ 
% 


Design Simplicity scores again in ADEL’s new 
solenoid shut-off valve for remote control of 
anti-icing fluid flow to propellers, windshields, 
bombardier’s windows, carburetors and pitot tubes. The new valve has a Dural body, is 
equipped with standard AN 3102-8S-1P receptacle and may be had in port sizes for 
%" pipe thread or '4" tube fittings. Valve is normally closed. Installations may be planned 
for any operating position. Current .25 amps 24 volts DC. Units are available for work- 
ing pressures of 50 psi and 250 psi. In addition to anti-icing systems the valve may be 
used as heater fuel or oil dilution control, lavatory 
and drinking water control plus general industrial A L 
system installations. Write or call nearest engineering 


service office for complete information. PRECISION PRODUCTS CORP. 
California 
Wantington, W. Va. 


10777 Van Owen St., Burbank, Calif. - 1411 Fourth Ave., Seattle 1, Wash. « Admin. Bldg., Love Field, Dallas 9, Texas - 6560 Cass Ave., Detroit 2, Mich. 
421 Mutual Home Bidg., Dayton, Ohio - 1444 Washington, Huntington, W. Va. - 303 Wareham Bidg., Hagerstown, Md. + 302 Bay St., Toronto, Ontario 
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N THAT machine B. F. Goodrich 
V-rings and O-rings, made from the 
B. F. Goodrich synthetic rubber called 

Ameripol, are tested for resistance to 

tat, wear and hydraulic oil. Held at 

60 "degrees Fahrenheit, the rings are 
_ to 1500 Ibs. pressure for as 

any as 40,000 cycles — that’s 80,000 

Strokes — many times the normal serv- 


© At the other end of. the scale is the 
r d room where Ameripol compounds 
Me tested for resistance to a tempera- 
Mite of 65 degrees below zero; where 
mcan be proved that the seals won't 
tt brittle, won’t wear unduly at low 





typical example of B. F. Goodrich improvement in rubber 


Extra fine tolerances provide an- 
other reason for the performance of 
B. F. Goodrich hydraulic seals. Years 
of experience in the manufacture of 
precision rubber goods made it possible 
for B. F. Goodrich engineers to mold 
rings to tolerances formerly obtainable 
only with machined steel. 

And as an added safety and per- 
formance factor, every single V-ring 
and O-ring is given individual inspec- 
tion by trained women operators, work- 
ing under brilliant lights with powerful 
glasses. Rings that would appear per- 
fect to most of us are discarded by 
these trained inspectors because of 
minute imperfections that might make 


est machine cycles B. F. Goodrich 
hydraulic seals 40,000 times 


the difference between a successful 
mission and a failure. 

It all adds up to the kind of im- 
provement that is constantly being 
made in B. F. Goodrich products; 
improvement that grows out of the 
thousands of hours of reséarch, the 
years of experience that are a part of 
the B. F. Goodrich organization. Your 
B. F. Goodrich representative will be 
glad to discuss your sealing problems 
with you. Or write The B. F. Good- 
rich Co., Industrial: Products Division, 


Akron, Ohio. mt 


B. F. Goodrich 
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WINNING ON THE PRODUCTION 
FRONT, TOO! 


Meeting the needs for forgings for ma- 
chine tools, tanks and the bridge of ships 
is now almost an accomplished fact. Ac- 
cordingly, we will shortly have available 
flat die and upset forging capacity to 
serve the needs of other essential equip- 
ment builders. 

If you are making high priority machinery 
and need rings, blanks, bars or other flat 
die forgings or upset forgings, we will be 
glad to quote on your requirements for 
scheduled production thirty days hence. 

While only a few hammers will be avail- 
able at this time, we desire to serve first 
those who most badly need flat die and up- 
set forgings. Send blueprints for quotation 
and be sure to include priority information. 


KROPP FORGE COMPANY 


"World's Largest Job Forging Shop" 
5301 W. Roosevelt Road 
Chicago (50), Illinois 


Engineering Representatives in Principal Cities 










GRATON 
AWD 


THE “U”’ PACKING — The “U” is the packing most commogh 
used in a stuffing box to seal a reciprocating piston. ¥ 
Installed in the stuffing box with the sealing lip facing the presgyp 
medium, the flexible legs of the ‘“‘U”’ are free to expand under # 
pressure of the medium, forming a seal on both the inside and 
side peripheries. 
































DESIGN CHARACTERISTICS 


A. A packing follower (or ‘“‘gland’’) is used to hold the ““U” packing i 
the packing recess. B. The packing recess (or “stuffing box’’). ¢. R 
ciprocating piston. D. A “throat ring’’ or ‘‘pedestal ring”’ is used t 
support the packing and prevent collapse when the pressure is of 
When the follower is tight at J, a very light squeeze is exerted on th 
base of the U to hold it in correct position. (Flax fillers are sometims 
used in place of pedestal ring.) &. Bevel on ‘“‘U”’ packing. F. Bevi 
on throat ring. G. Taper on recess for ease in assembly. H. Square n0 
on follower. (Sharp corner of concave nose will damage packing.) 
top of the packing will soon conform to the shape of the recess. J. Mei 
to metal contact. K. Minimum working clearance. L. Vertical groo 
for free admission of medium to packing. M. Holes drilled thro 
ring allow the pressure medium to act on the outside leg of the U, 


CLEARANCES 


1. Between the bevel (F) of the 3. Radius at top of throat ring 
throat ring and the bevel (E) of prevent cutting the packing. 
the packing, to protect the lip of 
the packing and to permit the 4. Between follower and pist 
pressure to enter and’ spread the The smaller the clearance, ! 
longer the life of the packi 
2. Between the throat ring and Excessive clearance, which p 
the inside wall of the packing to mits extrusion of the packil 
prevent binding — 4 leather causes about one half of 
thickness. packing failures. 


GRATON & KNIGHT 
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CYLINDER HEAD 
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CYLINDER 


Case No. 1 Hydraulic Application — Static Seal 


Equipment: hydraulic forging press cylinder head. 


Operating conditions: 2000 p.s.i. oil. Absolutely no 
leakage allowed. 

Equipment design: Cylinder head acts as backing 
plate . . . follower plate is drilled to permit medium free 
access to packing. . . filler in packing protrudes, with the 
result that it is squeezed by the follower enough to flare the 
packing slightly and insure tight fit (with a static seal, 
there is no friction problem) . . . deep smooth chamfer in 
cylinder insures easy assembly without damaging packing 
- - - cylinder head is long enough to enter the cylinder 
beyond the chamfer, giving the packing adequate support 
and preventing extrusion. 


(fecomnecrlt “std C100 














Case No. 2 Pneumatic Application 


Equipment: double-acting air cylinder. 

Application: piston rod packing recess or stuffing box. 

Operating conditions: 90 to 125 p.s.i. air pressure 
e . . ordinary factory temperatures. 

Equipment design: bolted follower plate, designed ac- 
cording to standard practices outlined on opposite page 
. . . finger-type expander keeps U in positive contact with 
the piston. . . also acts as throat ring. 





Packing: Graton & Knight Spartan Leather, especially 


impregnated for the purpose. 


Packing: Graton & Knight’s Spartan Leather especially 


treated for resiliency to provide quick seal. 


SPARTAN LEATHER PACKINGS anna service 


THAT BUILDS CERTAINTY 


Graton & Knight’s SPARTAN em- 
phasizes the many advantages of 
leather as a packings material — 


wearing quality ... low coeffi- 
cient of friction . .-. flexibility at 
low temperatures ... adapta- 
bility to wide range of mediums 
+ + . economy 


and adds the following qualities, 
which result from the exclusive 
Graton & Knight SPARTAN 
tannage — 


the resistance to heat and oil of 
top-quality chrome leather. ..a 
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mellowness and flexibility not found 
in the usual chrome tannage. 

Spartan has highest resistance to 
heat (withstands boil test), and will not 
dry out hard and brittle. It is ac- 
knowledged the top-quality leather in 
the packings industry. 

The combination of proper selection 
of sealing material plus correct ap- 
plication has made Graton & Knight 
engineers the No. 1 source of practical, 
time-saving aid for machine designers. 

When your design reaches the “‘pack- 
ing point’? — or when a packing trouble 
arises — call on G&K engineers. 


AT THE POINT OF SEAL 


QQ ¢” 


Cups 


Vees 


U's Specials 








Power Take-off 


Machine Tool 


Clutch 


Twili(bise 


CLUTCHES AND/HYDRAULIC DRIVES 
XJ 


Mavine Gear 
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FULL SPEED AHEAD! 


Making only Mounted Wheels and small Grinding Wheels—main- 
taining highest quality in spite of large quantities and rush 
orders—shipping them promptly. This is our job, our battlefield. 





With full WPB aprroval, we stopped making all large size grinding 
wheels and fixed our sights on wheels 3” in diameter and under. 


We worked all around the clock, 24 hours a day, and in a short 
time were able to fill orders on time—And, our central location 
cuts time in transit. Today, there is no waiting. With the Army- 
Navy E at our masthead, we are going full speed ahead. 


TEST WHEEL FREE —To get 
acquainted with Chicago Wheels, 
let us send one postpaid. Tell us 
size wheel and material you wish 
to grind. 


Write for illustrated catalog 
CHICAGO WHEEL & MFG. CO. 


1101 W. Monroe St., Dept. MD, Chicago 7, Illinois 
MP SSSlSsSSlSSlSSSSSSSSSSSGSseeeeeeaes eeeeeceageeeeesss 
Send Catalog. Interested in: MD-12 
[jMounted Wheels []Grinding Wheels [|Send Test Wheel. Size___ 


% 
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Precision — 
MACHINE TOOL ~ 
BUILDERS SELECT 


_ Precision-Made 
* ROLLER CHAINS 
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Toledo High Speed 
Rock Drill Rod Machine 







“Barnes Drill Co. 
Horizontal Honing Machine 









Greenlee Center-Col 


Indexing Machine 





Gallmeyer & 
Livingston 
Universal Cutter 

and Tool Grinder 














Porter Cable Shaper 





Armstrong-Blum Marvel Auto- 
. matic Metal Cutting Saw | 









MAcrt 
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@The leading builders of the machine tools who 
have made possible our miracle war production 
record, choose carefully the materials and parts 
that go into their products. 

Like the makers of the finest machinery for all our 
great industries, —mining, oil, agricultural, food, con- 
struction, steel, lumber, wood-working,—the great 
engine, ship, and airplane builders, — machine tool 
engineers of highest rank also recognize the advan- 
tage of accuracy, the high tensile strength, and the 
complete dependability of precision-made Diamond 
Roller Chains. They like the uniformity of quality and 
finish, the smoothness of operation, —the wide adapt- 
ability and long life performance. . 


National Automatic 
Holesteel Drilling 


) @ Machine - 


Macuine Desicn—December, 1943 


Machine tool builders employ them for final motor 
drives and intra-machine applications because they 
are equally satisfactory on either short or long 
centers,—because driver and driven shafts can be 
operated in the same or opposite directions, — 
because they transfer power at a fraction of a revo- 
lution per minute or at speeds as high as 4500. 
Their use expedites design, eliminates slippage, and 
not being dependent on friction there is less bearing 
wear. It is but logical therefore to find the chains 
used for so many years carry the “Diamond” mark 
on the links. . . DIAMOND CHAIN & MFG. CO., 
435 Kentucky Avenue, Indianapolis 7, Indiana. 
Offices and Distributors in All Principal Cities. 


ROLLER 


« LeBlond Rapid 
Production Lathe 


‘ 


Covel Universal 


- Cutter and 
Tool Grinder | 


Seneca Falls 
So-owing Lathe 


@ 


>; George Gorton 
Machine Co. 
Screw Machine 


Keyway Milling Machine Manufactured 
- by Consolidated Machine Tool Corp. 












Class 900 
Most Modern 
Addressograph 
Equipment 









Representatives 


*New York City, N. Y. *MINNEAPOLIS, MINN. 
Patron Transmission Co. Industrial Suoply Co. 
154-156 Grand Street 537 S. Seventh St. 
New ENc.ANpd George G. Pragst Burrato, N. Y. 
332 Main St., Pawtucket, R. I. F. E. Allen, 9g Main St. 


aes Avent: Es, CALIF. *Kansas City, Mi 
. Minder Chain & Gear Ce. 
337 yhoo Fe Avenue 


Granp Rapips, MIcH. 
W. H. Slaughter 
419 Oakdale St., S. B. 


*PitTsBURGH, Pa. 
Standard Machinists Supplv Ce. 
South 2nd and Mckean Street 


Detroit. Micn. 
George P. Coulter 
322 Curtiss Building 


*Stocks carried. 2319 N. Ninth Street 


OHIO FF 
“GEARS 


90 


712 Delaware Street 


®San FRANCISCO, CALIF. 
Adam-Hill Co. 
244-246 Ninth St. 


Loursvinte. Ky. 
Alired Halliday, 330 Starks Bldg. 


*INDIANAPOLIS. IND. 
A. R. Young 
518 North Delaware Street 
St. Louis. Mo. 
St. Louis Tool Co. 





Kansas Citv Rubber & Belting Co. 





$4,000,000 


IN WAR BONDS 


OHIO Ga GEARS 


Addressograph equipment, 
with Ohio Cut Gears 
enables Federal Reserve Bank 
of Cleveland to issue 
$4,000,000 in War Bonds Daily 


@ With so great a demand for War Bonds, every minute saved 
in the issuing process is important. Yet each bond must carry 
considerable recuired information. 

Fastest method yet devised for issuing bonds is to emboss 
this information on Addressograph plates. Then, by means of 
special, controlled printing platens on the machine, any or all 
of it is transferred to the bond and issue forms—cuickly, 
legibly, accurately, economically. Control of platen move- 
ment and position is accomplished through the OHIO CUT 
GEARS illustrated above. 

Obviously, the precision required in the work itself can be 
insured only through unusually close tolerances in the 
gear cutting. 

Because Addressograph engineers have been long familiar 
with the precision standards of the Chio Gear Co., because 
they know Ohio Gear methods, Ohio Cutting Service was their 
choice for these important gears. 

Ohio Gear Men and Management are bond buyers them- 
selves, and they are proud of the. fact that their ski!l and 
service can be of such aid in providing other bond buyers 
with the visual evidence of their part in winning the war. 


tHe OHIO GEAR co. 
1338 E. 179th Street Cleveland, Ohio 
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— are many plastic molding jobs 
that practically any molder can han- 
die. But there are others that offer some 
particular problem such as extra deep 
drawing, close tolerances, multiplicity of 
inserts, side cores, fine threading, or 
where some special technique must be 
used. 


While we handle all types of jobs from 
the simplest to the most complicated, it 
ison the really TOUGH jobs that we can 
demonstrate the full value of Imperial 
Engineering Service. 


BULLETIN K-200 — with 
its helpful comparative 
table on the character- 
istics of various compres- 
sion molded plastics and 
a brief picture story of 
how the Imperial mold- 
ing plant operates—may 
be of interest to you. 


The parts shown above are typical 
specimens of specialized molding work 
for such organizations as: Teletype Corp., 
Dixie Cup Co., Bastian Blessing Co., Bell 
& Howell Co., Simpson Electric Co., 
Allis-Chalmers Mfg. Co., National Enam- 
elling & Stamping Co., Radio Speakers, 
Inc., The Imperial Brass Mfg. Co. 


And the views of our plant at the right 
present just a suggestion of the organiza- 
tion that has been built to handle 
TOUGH molding jobs. 


If you have molding requirements 
that call for a broad background of en- 
gineering experience and the most mod- 
ern plant facilities we shall be pleased to 
work with you—subject of course to 
present day limitations imposed by our 
work for the armed forces. 


IMPERIAL MOLDED PRODUCTS CORP. 
2355 West Harrison St., Chicago 12, II. 


molding jobs 


@ Our marked success in handling 
complicated parts requiring close 
tolerances, threading and inserts is 
largely the result of sound “know- 
how” engineering. 


@ Our mold makers are specialists 
in the plastic field and have devel- 
oped many advances in methods of 
mold construction. For example, 
you'll find that threads on Imperial 
parts are smoother—and harder. 
This is because threading dies are 
milled—not turned as is customary. 


@ Molding equipment includes 
compression presses of all practical 
sizes, both of the hand and semi- 
automatic types. Preforming and 
measuring machines are utilized for 
processing molding powder. Infra- 
red and radio frequency preheating 
facilities are available. 


@ The final operations on the 
molded part are completed in the 
finishing department. Trimmers take 
off the fins, and any other neces- 
sary operations are performed such 
as drilling and tapping of holes and 
inserts, etc. Polishers bring out the 
special lustre required on certain 
parts through the use of buffing 
wheels. Special machines are also 
utilized for polishing. 





In numerous instances, MORGANITE car- 
bon parts — because of their inherent 
self-lubricating properties and low fric- 
tional characteristics — have effected 
operating efficiencies and economies far 
beyond expectations. 

For example, the trolley shoe illustrated 
above is typical. Heretofore of the me- 
tallic slide or pulley types, abrasion and 
wear on both collector and overhead 
wires, were severe. Pitting and arcing 
completed the deteriorating process, and 
replacements especially of ‘‘overhead”’ 
were not infrequent. MORGANITE carbon 
insert shoes were substituted, and wear 
became practically non-existent. The sav- 








— 


MORGANE 


CARBON SPECIA 


ing in critical materials was not only justi- 
fied, but a decided advancement. 


The MORGANITE designing and engineer- 
ing department is available for customer- 
collaboration. Inquiries concerning pres- 
ent essential, or future peacetime needs 
can be addressed respectively to the 
Engineering Department or the Post-War 
Planning Committee — Morganite Brush 
Company, Inc., Long Island City, New York. 


The MORGANITE Data Book on Carbon 
Brushes—describing the complete line of 
motor, generator and dynamotor brushes 
—will be sent free on request. Write for 
your copy today. 


LTIES 
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What Is Low Pressure Laminated Molding? 


Low pressure laminated molding is a means of forming plies of FLEXIBLE 
resin-coated or resin-impregnated wood, paper, or cloth into a DIAPHRAGM 
desired shape by the application of a uniform and relatively low 
pressure against a mold form. The pressure is usually applied 
through a flexible diaphragm with the application of heat to fuse STEAM PRESSURE 

and set the resin. . z (APPROX. 60 PSI) ws 





Laminating Materials 


Wood veneer—For beauty, stiffness, strength and light 
weight. 


Paper—For high tensile strength and low cost. 





Cloth—For strength, toughness and special properties: r 
chemical resistance, heat, and flame resistance, machine- PLIES of woon, 


ability, etc. 
a. Cotton fabrics PAPER OR CLOTH mOtoenS 


b. Glass cloth 
c. Asbestos cloth 





Advantages of Low Pressure Laminated Molding 


Practically unlimited size of part in area. 


Easy positioning of inserts or preformed shapes to 
provide assemblies and undercuts. 








Low cost development and production molds and 
equipment. 

Parts of thin section of unusual strength and lightness. Disadvantages to Be Considered 
Ability to form undercut, hollow or complex parts. 





a : ; ; ; : Parts will have a smooth or mold finish on one surface 
Ability to form thick or thin sections, either uniform or only. The opposite side, formed by pressure applied 
non-uniform. through the flexible diaphragm, will be dense and filled, 


Use of materials which are strong, light weight, elec- but not smooth or regular. 
trically insulating and corrosion resistant. . Shapes must be accurately preformed and built-up; the 


Wide choice of materials. laminating material has little flow. 
Items Adaptable to the Low Pressure Laminated Molding Process 
Molded wing tips + Pilot seats * Ailerons * Tail cones * Data cases 
Wing and fuselage sections ye Aijirdeflectors ye Inspection covers ye Radomes y Jettison gas tanks for aircraft 
Funnels * Terminal boxes * Wing tabs * Photographic equipment * Fairings 


Doors * Air ducts * Instrument cases * Fan blades * Small boats for the Navy 


ONE PLASTICS AVENUE: This is the address of the home office for the General Electric Plastics Divisions. Here are 
located the research, development, design, and engineering departments of the nation’s largest plastics molder. 
The combined experience of the craftsmen at this address assures every G-E Plastics customer results which 
meet designed specifications. The answer to your problem in regard to plastics is in our engineering files. For re- 
prints of this advertisement, write section E-12, General Electric Co., Plastics Divisions, Pittsfield, Massachusetts. 





Hear the General Electric radio programs: ‘‘The G-E **192,000 employees of the General Electric Company are 
All Girl Orchestra” Sunday 10 P.M.—E.W.T. NBC. ‘‘The on their jobs producing more goods and buying over a 
World Today” news every weekday 6:45 P.M.—E.W.T. CBS. million dollars of War Bonds every week to hasten victory.” 
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PARKER-KALON ( 
SOCKET SCREWS (2 


This 16-Point “Quality-Control” check up 
--unequaled in the industry-- 
protects P-K Socket Screw users 


The specially equipped P-K Laboratory checks on 1—Chemical Analy- 
sis. 2—Tensile Strength. 3—Ductility. 4—Torsional Strength. 5—Ability 
to take Shock Loads under Tension. 6—Resistance to Shock Loads under 
Shear. 7—Hardness. 8—Head Diameter. 9—Head Height. 10—Concen- 
tricity of Head to Body. 11—Socket Shape. 12—Socket Size. 13—Socket 
Depth. 14—Centricality of Socket. 15—Class 3 Fit Threads. 16—Clean 
Starting Threads. 

You get unusual protection against “doubtful” screws when you spec- 
ify “Parker-Kalon” ... and it costs no more. Parker-Kalon Corporation, 
192-200 Varick St., New York 14, N. Y. 





THESE SCREWS LOOK EXACTLY ALIKE 


Only 
Quality-Control 
can foretell the 


DIFFERENCE 


When tested in the P-K lab- 
oratory, one may be O.K., the 
other may fail. P-K Quality- 
Control makes sure you get 
only screws that are O.K. 
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PARKER-KALON 2ccl%j- Controlled SOCKET SCREWS 
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Are you enjoying the advantages of 


_ > WARIABLE SPEED 


On many applications, variable speed operation offers tremendous advantages. The Mas- 
ter Speedranger provides this infinitely variable speed in a compact all metal unit of 
proven reliability. 





ren 
“ 
mm. 


SIMPLE COMPACT DESIGN Only with an all-metal drive is it possible to secure! the 
compactness, simplicity, flexibility and economy that are so advantageous on modern 
production machines and processes. 


Sle tt ee ee 


ALL-METAL The all-metal construction insures long life and the greatest possible free- 

dom from interruptions to service. The design is extremely simple, consisting of a metal 

ring which operates at a variable position on the two driving and two driven cones. The 
3 position of the ring on the cones determines the speed of the output shaft. 


» PROVEN RELIABILITY Millions of hours of service in the field and exhaustive tests 
in the laboratory have proven conclusively the complete reliability of this device. 


EXTREME FLEXIBILITY Speedrangers can be supplied for single shite polyphase, or 
direct current operation. They can be furnished also with integrally built gear reduction 
units and electric brakes . . . im enclosed, splash proof, fan cooled or explosion proof 
construction and for a wide variety of mounting arrangements. No other variable speed 
unit on the market today can give you such flexibility and compactness. 


UNDIVIDED RESPONSIBILITY The complete Speedranger is designed and built in 


one plant by one manufacturer as an integral, compact power unit. 
HORSEPOWER Now available in sizes up to and including 3 horsepower. 
SPEED RANGES Up to 9 to | are available. (up to 15 to | in some sizes). 


THE MASTER ELECTRIC COMPANY ¢ DAYTON 1, OHIO 
> 
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MARINE RADIO 


TRANSMITTER 
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BONDED RUBBER 
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IBRATION is no longer a necessary evil; it can be 

controlled; its harmful effects can be minimized. 
Lord Mountings are designed for this purpose, whether 
the problem is one of isolating light, delicate equipment 
from surrounding vibratory forces, or controlling vibra- 
tion emanating from heavy massive machinery. 


There is a Lord Mounting to suit any combination 
of weight, frequency, deflection, and operating con- 
ditions. With full factual information on any problem, 
we can tell you how to properly mount any piece of 
equipment, to prolong its active life and reduce mainte- 
nance charges for your customers. 


For complete information covering all Lord 
Mountings, including an engineering discussion on vi- 
bration control, write for bulletins 103 and 104, or call 
in a Lord Vibration Engineer for consultation on your 
vibration problems. There is no obligation. 


Properly Installed LORD Mountings 


PROLONG EQUIPMENT LIFE by isolating vibration, which 


reduces metal fatigue and prevents mechanical failure. 


INCREASE PRODUCTION by eliminating the necessity for 


close machining and precision alignment. 


SAVE VITAL MATERIAL by reducing equipment weight; 


inertia masses of machinery bases can be reduced or eliminated. 


INCREASE PERSONNEL EFFICIENCY by eliminating nerve 


wearing noise and vibration, translated through solid conduction. 


LOWER MAINTENANCE COSTS by protecting equipment 


against sudden load shocks and stresses, thereby minimizing repair 
and replacement operations. 








HEAVY PRINTING PRESS 


IT TAKES RUBBER Jn Shear TO ABSORB VIBRATION 


SALES REPRESENTATIVES 
NEW YORK - - 280 MADISDN AVE. 


CHICAGO - 520 N. MICHIGAN AVE. 
LORD MANUFACTURIN DETROIT - - 7310 WODOWARD AVE. 


ERIE, PENNSYLVANIA 


. Originators of Shear Type B 


BURBANK, CAL. - 245. E£. QLIVE AVE. 


onded Rubber Mountings 
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NICKEL AIDS THE CONSTRUCTION INDUSTRY 


to KEEP ‘Em WorkInG / 


Engineers who design construction 
equipment can take pride in the con- 
‘struction industry’s greatest achieve- 
mment...its part in building America’s 
“Arsenal of Democracy.” 


For they contributed to that amaz- 


ing succecs, even long before the war 
) started. They designed the tools with 
"which the job was done...found ways 
‘to make equipment durable, and thus 
) prevented many a breakdown of ma- 
| chinery at this critical time when noth- 


ing must ‘interfere with the drive to- 


| werd Victory. 


Familicr to them, as a means of giv- 
ing longer life to construction equip- 
ment, is the widespread use of Nickel 
Alloys. Those engineers have learned 
from long experience that Nickel im- 
Parts toughness, strength, and corro- 
sion resistance to ferrous and non-fer- 


rous metals, and thus assures improved 
performance under the most severe 
conditions. 

Among them, as with men in many 
other industries, the saying is that “a 
little Nickel goes a long way” toward 
increasing dependability of machine 
parts—from gears to scraper blades, 
from dipper teeth to crusher rolls. 


The experience of contractors, engi- 
neers, and machine operators in the 
field supports this conviction of the 
designing engineers...proves that the 
productsof leading manufacturers stand 
up longer under the stress of exacting 
service. 


It has been the privilege of INCO en- 
gineers and metallurgists to cooperate 
with the construction industry for many 
years. To men in all industries who de- 
sire assistance in the selection, abrica- 


tion, and heat treatment of ferrous and 
non-ferrous alloys, the International 
Nickel Company cordially extends an 
offer of counsel and data. 





New Catalog Index 


New Catalog C makes it easy 
for you to get Nickel litera- 
ture. It gives you capsule 
synopses of booklets and bul- 
letins on a wide variety of 
subjects — from industrial ap- 
plications to metallurgical 
data and working instruc- 
tions. Why not send for your 
copy of Catalog C tod=y? 





* Nickel * 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 wail st., New York 5,N. Y. 


Macuine Desicn—December, 1943 


97 





LINES OF Mod’ RESISTANCE 


This photomicrograph shows a cross-section 
of a drop forged machine part. 

One good look at it will show you the 
reason for its extra strength and stamina. 
Note how the lines of flow follow the exact 
contour of the part—how the sinewy struc- 
ture is securely knit together. 

Here’s maximum resistance in metal—the 
ability to withstand shocks and strains with- 
out flinching—and to do it day in and day 
out. It’s the assurance of service, efficiency, 
and, in the long run, maximum economy. 

This is a characteristic of all drop-forg- 
ings—and it’s one of the reasons why Forg- 
ings by Phoenix are used in the manufacture 


of much of the equipment for our armed 
forces—equipment that must stand up under 
the most grueling punishment. 

In planning your product for post-war 
markets you'll find it well worth while to 
consider the use of Forgings by Phoenix. 
Our engineers will gladly work with you— 
and there’s no obligation. 


forgings by 
PHOENIX 


PHOENIX MANUFACTURING COMPANY 
CATASAUQUA, PENNSYLVANIA 
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THE HANSEN MANUFACTURING CO. 


1786.EAST 27th STREET on eee Oo ee 
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No matter what size or shape a Felters Cut Part is, it 
is destined to perform an important function and there- 
fore receives unified control from raw material to finished 
product. This step-by-step control by Felters designers, 
laboratory men, engineers and specialized production 
men assures the accuracy that felt cut parts must have to 


THE ~ 


« 





eee 


meet individual requirements most effectively. 

Also, the experience and facilities of our designing 
engineering and laboratory men are at your call, if w 
can help you solve some problem relating to the use 4 
felt or felt cut parts Write. 


Felters’ Company inc. 


210-E SOUTH STREET ¢ BOSTON, MASSACHUSETTS 


Offices: New York, Philadelphia, Chicago, Detroit ¢ Sales Representatives: Dallas, Los Angeles, Nasbvilh 
St. Louis, St. Paul « Mills: Jobusou City; New York; Millbury, Massachusetts; Jackson, Michigan 
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Change 


Ramoes any old-timer will give battle if you Actually, a Tyson “‘All-Rolls” Bearing hal gy” 


Raters eaten an dy 


question the advantages of living in the old days. thirty percent more rollers, on the average, size forge 
But few will deny that change in the mechanical _ size. Obviously, this means greatly increased load i 
world was inevitable, and good. capacity. Many users say bearing life is doubled. “4 


Take tapered roller bearings. Tyson found the You can depend on it—Tyson is the most ad 


developed a heavy-duty bearing which solved a ae 


many an industrial and transportation problem. The big name in bearings today is . . . TYSOW 


bcd TYSON BEARING CORPORATION, MASSILLON, OHIO 





va 
Count tHe Rows * THE ae Sey 


ie 


| way to add more rollers around the raceway— vanced, strongest, longest-lived bearing ever built a 
| 
) 
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TODAYS § HEAVY-DUTY BEARING 


* BUY MORE WAR BONDS x 
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Not long ago in an east coast shipyard, two spanking 
new aircraft carriers chafed at their hawsers—waited 
for sea duty. But they couldn’t sail for they lacked 
the motors to power ventilators on warm-up decks. 
They might as well have been ships without rudders, 
for men can’t live in the poisonous fumes spewed 
from the exhausts of planes preparing for flight. 


A hurried check disclosed that unavoidable delays 
would prevent delivery of the vital motors earlier 
than 28 weeks. Those carriers couldn’t wait that 
long. A high ranking Navy officer reached for a 
phone and wires hummed between the yards and 
our Cincinnati offices. 


merken aye Wt 














Not 28 weeks, but 28 days later, the needed 
motors—MARKED RUSH—were on their way. We 
at Wesche don’t claim that we are the only motor 
manufacturers who could do a rush job. We are 
proud, though, that we came through when we 
were called on. 


“Coming through when we're called on” is a 
habit with us at Wesche. We’re not taking any 
more orders now, priorities or no, but the story 
of the aircraft carriers, an authentic case history 
from our files, demonstrates the type of service 
that will be at your beck and call when the war 
is won. 


The B. A. WESCHE ELECTRIC CoO. 


1626 VINE ST. 


CINCINNATI, OHIO 
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Installing a 48" PD “‘C’’ section 8 groove QD Sheave on 
a 7"' stroke horizontal air compressor. The QD Sheave 
weighs 440 pounds, about four times the girl’s weight. 


A NEW DESIGN 


.. SPEEDS ASSEMBLY, REDUCES BEARING 
STRESSES, STAYS TIGHT ON THE SHAFT 
AND FITS ALL APPLICATIONS 


Motes, and industrial design engineers everywhere 
have acclaimed the New Worthington Q.D. (quick de- 
tachable) Sheave with its superior operating and main- 
tenance advantages, as the guarantee against long delays 
and costly shut-downs when assembling or repairing 
Vital DriveR and DriveN machinery. 

The Q.D. Sheave construction principle incorporates 
a split hub that is easily positioned on the shaft. The 
tapered rim is pulled up on the tapered hub with pullup 
bolts. When detaching the rim from the hub, the pullup 
bolts are used as jack screws and inserted into the tapped 
holes in the rim. This New Sheave Design is your assurance 
of a positive fit on the shaft, yet EASY TO GET ON AND 
EASY TO GET OFF... and that applies to those Giant 
Driven Sheaves often weighing thousands of pounds, as 
well as the smaller driver. 

No engineering changes are necessary to design the Q D. 
Sheave into your products. 


Investigate today. 0.D. Sheave features are found in no other 
sheave on the market today and they cost you no more. Arrange for your 
demonstration of the Q.D. principle today. The Worthington. district office 
engineer in your area will gladly call at your plant. 


WORTHINGTON 
MULTI-V-DRIVES 


COMPLETE DRIVES SSL ARR §=SHEAVES OR BELTS ONLY 


WORTHINGTON PUMP & MACHINERY CORPORATION 
GENERAL OFFICES: HARRISON, N. J. 
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For the Pesevtes: of Today 
and the Industrial World of Tomorrow 


@ Somebody has to blaze the trail to new achievements—even 
when everybody is working to the breaking point on current 
production. “Siewek Engineering” offers a staff of trained 
sees. creative men to press on into the future under your direction. 


i ‘ This is just the sort of service which management can 

*eusr®™ scarcely expect of its own hard-pressed engineering force. In 
addition, the “outside viewpoint” on your problems offers 
special possibilities. Write, to say you would likésome details 
of Siewek Engineering and its past accomplishments. 


i 
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No “softies”, these ‘“‘Unbrako” Self-Locking Hollow Set Screws! Made 
tough at the start, they’re hardened to “‘stand the gaff” and possess 
almost unbelievable strength,.as proved by actual physical tests. 
What's more, they defy the menace -of vibration and will not work 
loose of their own accord. When tightened as usual, the knurls dig 
in and lock automatically. Yet they can be readily removed with a 
wrench and used over and over again any number of times. Avail- 
able in all sizes from No. 4 to 114” diameter. Remember the name 
—be sure to specify ““Unbrako” on your next order. 


Knurling of Socket Screws originated with ‘‘Unbrako" years ago. 


OVER 40 YEARS IN BUSINESS 


STANDARD PRESSED STEEL CO. 


JENKINTOWN, PENNA., BOX 102 - BRANCHES: BOSTON + DETROIT - INDIANAPOLIS + CHICAGO «* ST. LOUIS » SAN FRANCISCO 
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EXCLUSIVE PEASE FEATURES 
SPEED BLUEPRINT PRODUCTION 
& Sliding “Vacuum-like” Contact smooths out Co-ordinating the work of Engineering and 
tracings, prevents errors in printing. ? 
& Three Speed Lamp Control provides opera- Production Departments when rapid industrial 
tion at 10, 15, or 20 amperes, minimizes 
running speed and dryer heat changes. changes are the order of the day is where Pease 
* Actinic “‘No-Break” Arc Lamps burn for 45 . 
minutes without breaking arc, resume in- Continuous Blueprinting Machines shine. 
stantaneously. 
Horizontal ‘Floating’ Water Wash floats 
rints free from tension and prevents wrin- ‘ ‘ : . . 
Liss, stains, bleeding. ‘ Design changes necessitate quick action in fur- 
Quick Change Chemical Applicator System 
very economically allows change from Blue- 


prints to Negatives in 20 seconds. , , : ; , 
slatibtials Citi Sion; disetininatically ing, Washing, Developing and Drying Machines 


controlled, heated by gas or electricity, dry : ° . , 
dhs priate “et as lnoner welliepes.” make this quick action possible. 


nishing Blueprints. Pease Continuous Blueprint- 


Engineering Departments from coast to coast are 


Made} % : : ; z ; speeding changes with Pease Blueprinting Machine 
ossess 4 | : production speeds of 30 feet per minute on Model 
a eo | | “22” (20 feet per minute on Model “22-16” illus- 
Is dig = —l trated). Pease machines deliver quality Blueprints 
— : at lower cost per square foot than any other tracing 


name reproduction equipment. 


ae meee «6 THE C.F. PEASE COMPANY 


Drying Machine . . . Actual Production 


an secaal protein apued ch Se to par cians. 2606 WEST IRVING PARK ROAD + CHICAGO 18 


ees ; A TYPE AND SIZE FOR EVERY REQUIREMENT INCLUDING 
ease Blueprinting Wachines DIRECT PROCESS PRINTING AND DEVELOPING MACHINES 
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Testing cast steel crank- 
shaft with 1,000,000- , 
volt X-ray machine. 


It’s a lot tougher for a steel casting to “get 
into uniform” than for a man to qualify for 
Army or Navy. The tests are more exacting — 
a greater degree of ‘perfection is demanded. 

Steel Castings have no difficulty in proving 
their soundness and fitness for duty—first by 
passing through rigid magnaflux, gamma ray 
or million-volt X-ray tests, and then by stand- 
ing up in service, no matter how severe. 

Your steel foundry can give you any prop- 


Magnafiux testing of 
steel casting to demon 
strate soundness. 


erty of steel, or any combination of properties, 
the end use makes desirable. And generally at 
a considerable saving in time, labor and cost, 
as compared with any other method of achiev: 
ing results with steel. 

Tell your steel foundryman what you need 
—for today’s production and tomorrow’s. Or 
consult Steel Founders’ Society, 920 Midland 


| Bldg., Cleveland, O. There will be no obliga 
tion involved in getting the facts. ° 


i 


MODERNIZE AND IMPROVE YOUR PRODUCT WITH 











Mi, incered for FASTER CONTACT BREAK 


You can now design your product for Snap Action 
Switches that are noticeably better on two im- 
portant features. 


1. Better contact pressure is maintained 
until the snap-action is actually begun. 


2. The contacts break with maximum accel- 
erating force. 


Those two facts account for the rapidly rising 
preference for ACRO-SNAP Switches. The spring 
forces involved are engineered to compel one 
spring to “trigger” the other. So regardless of 
how slowly the actuating member is operated, 
the contacts break with optimum acceleration. 
Careful analysis also shows that good contact 
pressure is maintained until the snap-action 
suddenly takes place. These facts are borne out 
by laboratory tests in industry and by record 
breaking performance in all branches of the 
Armed Forces. The Rolling Spring is truly the 
greatest thing in switches. In writing, kindly 
explain details of applications you contemplate. 


ACRO ELECTRIC COMPANY oe 


1311 SUPERIOR AVENUE CLEVELAND 14, OHIO 





6-L Ribbed Leaf 


£3. 











1-A Pin Actuator Bracket Switch 
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What will users want in 
POSTWAR 


Machine Tools? 


me VERSATILITY will be a primary requirement 


of many machine tools sold in the postwar period . .. but versatility 
achieved without sacrificing high production rates and low production 
costs. Following every war, old products become obsolete and new 
products are developed with startling speed. Manufacturers must have 
machines which can be quickly and easily adapted to new purposes. 





Exceptional versatility is characteristic of many machines equipped 
with Vickers Hydromotive Controls. The hydraulic method of con- 
trol and power application is inherently the most flexible. There 
are more than 5,000 Standardized Vickers Units that can be com- 
bined to exactly supply every hydraulic power and control function: 


(1) any feed rate (4) any sequence of motions 
(2) any traverse rate (5) any acceleration or deceleration 
(5) any rpm (6) any thrust 


Vickers Application Engineers will be glad to discuss how the ver- 
satility and the many other advantages of Vickers Hydromotive Con- 
trols can be applied to your machines. 


VICKERS Incorporated © 1430 OAKMAN BLVD. e DETROIT 52, MICHIGAN 


Application Engineering Offices: 
CHICAGO « CLEVELAND e DETROIT * LOS ANGELES « NEWARK e¢ PHILADELPHIA ¢ ROCKFORD * TULSA* WORCESTER 





Representative of More 
than 5,000 Standardized Vickers 
Units for Every Hydraulic Power 











and Control Function 
* 
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A-B Precision Type 


Limit Switches are 
available in a wide 
variety of enclosures 
andoperating levers. 
A few are illustrated 
below. See Bulletin 
801-802 for com- 
plete line. 





Bakelite Rye Cee Le 
Enclosures 


For 1001 applications ; =e .e 


1S , 
P —G $ 


Roller lever operated 






For panel mounting 


Cast Iron 





Water and dust-tight 


With side roller arm 


For cavity mounting 


Sheet Metal 


ALLEN-BRADLEY 


PRECISION\TYPE LIMIT/ SWITCHES 
installations | a Wa 





For general 
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FROM BOMES 
70 BROCCOLI... 
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In this war of many fronts, half-ton block 
busters are lifted by winch and motor into the 
yawning bellies of giant bombers ...to spread 
death and destruction on our axis enemies. But 
today’s great bombers, destruction bent, may 


carload of broccoli from California, a boxcar of 
bananas from the Tropics or pineapples from 
Hawaii... the energy expended in loading, 
lifting and also in flying will unquestionably 
be dependent in part on electrical circuits. 













And wherever electrical circuits are involved, 
there you will more than likely find Cannon 
Connectors. For Cannon Connectors are used 
wherever electrical connections must be made 
quickly and with absolute certainty . . . in planes, 
tanks, communications, motion picture studios 
and hundreds of other civilian and military uses. 


seem puny in the light of 
tomorrow’s aircraft, pursuing 
peacetime missions. 

Great loads... entire box- 
cars in fact, may be the given 


The two Cannon battery connectors lond of siecentt in Sanus Lg 
above are a part of the complete line as 
shown in Cannon’s latest Battery 
Connector Bulletin. Write today on 
Dour business letterhead for a copy. 


time years, And whether it’s a 


Ca CANNON ELECTRIC 


BUY U.S WAR BONDS AND STAMPS CANNON 
Cannon Electric Development Company, Los Angeles, California 


Canadian Factory and Engineering Office: Cannon Electric Company, Limited, Toronto 


WEPRESENTATIVES IN PRINCIPAL CITIES — CONSULT YOUR LOCAL TELEPHONE BOOK 
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*SPECIAL MOTORS DESIGNED 
TO FIT THE APPLICATION 





EXTREME QUIETNESS! AND LONG LIFE 



























If operating conditions were always tl 
same ... if there were no differences 
types and sizes of the product — thet 
would be no need for special motop 
But we know that variables do occ 
in equipment, such as oil burners, at 
other electric motor operated appa 
tus, which require specially designe 
motors to meet specific performant 
requirements of compactness, quié 
ness, overload protection and long lif 
Holtzer-Cabot special motors are meé 
ing the operating conditions in variot 
types of equipment. 


Holtzer-Cabot has concentrated 
energies in the specialized business ¢ 
designing and building special frag 
tional HP motors for every purposé 
Our engineers, backed by @ 
years of motor design, 
can help you with you 


; xt ee 
> cy i motor problems. 


—_ . 


> 









~ oe 


THE HOLTZER-CABOT ELECTRIC COMPANY 


Designers and Builders of Special Fractional HP Motors and Electrical Apparatus 
CHICAGO, ILL., NEW YORK, N. Y., PHILADELPHIA, PA. 








129 AMORY STREET, BOSTON, MASS. 
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Spotlighted in the war production program is Superior’s unique 
process for producing SuVeneer Clad Metal ... bi-metallic, copper 
and steel strip ... saving many thousand tons of vital copper 
each month in military service ...a measurable factor in hastening 
Victory . .. immeasurable in your post war product fabrication! 


mame Superror Steel 
Suitfansas CLAD METAL - 

















Aflernoon ff Nova Feolkia... 


AUGUST 19, 1812 


Tacking, gybing, reaching and running —avoid the Guerriere’s raking broad- 
sides. That was Constitution’s strategy. 








* 
* - 


Not a shot had she fired. Anxiety stalked her decks. The strain was terrific. And 
still to each request for action came the same tantalizing reply, “Not yet sir, not 






Pati. rows ob the - . + Then, as if in answer to unspoken pleas, the next wave rushed down, 

‘ yo wroke, and carried the ships fairly side by side. Commodore Hull leaped into 
U. 3.5. the air and cried, “Now, boys! Pour it into them!” 

CONSTITUTION 










Broadside after broadside raked the hapless Guerriere. Wounded and wreckage 
littered her decks. Finally, a crippled hulk, she struck her colors. 





Met and Captured 
H.M.S. GUERRIERE + August 19, 1812 
H.M.S. JAVA + October 29, 1812 
H.M.S. PICTOU + 1814 
H.M.S, GYANE 







Today, as in 1812, our fighting forces “pour it into them”—from the work bench 
as well as the battle wagon, from the bond booth as well as the bomb bay. Men 
and women shape inevitable victory. 





and 
H.M.S, LEVANT 
February 20), 1815 
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At PENFLEX, working side-by-side, they prod production so cargo and fighting 
ships can leave the ways sooner and keep sailing longer. Penflex Pneumatic 
Rivet Passers in the shipyards; Penflex Flexible Galvanized Steel Diesel Ex- 
hausts, Starting Air, Circulating Water and Oil Lines in the engine room; 
Penflex on war production machines. 


* 





Though Army and Navy oo come first, PENFLEX may 
still be able to help you—What’s your priority? ee NE Bulle- 
tins to help you solve your problems are still available. Write us. 







e PHILADELPHIA 42, PA. 
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1, Bearing Metal 

National Bearing Metals Corp.—4-page illus- 
trated bulletin entitled, “Silver Babbitt Helps 
Win the War,” discusses bearing properties of 
this babbitt metal. Claimed features include 
retention of hardness at elevated temperatures, 
ease of bonding, resistance to corrosion, ease 
of handling and resistance to squeezing out at 
operating temperatures. 


2. Lubricating Systems 

Lincoln Engineering Co.—12-page illustrated 
bulletin No. 671 explains design operation and 
application of “Centro-matic,” lubricating sys- 
tems which automatically supply required 
amount of lubricant to all bearings in me- 
chanical equipment. System may be power or 
manually operated. 


3, Fastening Devices 

Camloc Fastener Corp.—29-page illustrated 
loose-leaf catalog on “‘Camloc”’ high speed fas- 
teners contains specifications and descriptions of 
these high-speed fastening units which are de- 
signed to secure aircraft cowl panels and access 
doors which must be operated quickly or fre- 
quently. Two standard series are available with 
floating straight corner or ear rivet type attach- 
ment collars or wing head stud assemblies. 


4. Bonding Process 

U. S. Stoneware Co.—12-page illustrated 
bulletin, “The Story of Reanite,” discusses 
properties and application of this newly devel- 
oped bonding processing for uniting metal to 
metal, or rubber, synthetic rubber, plastics, 
leather or wood to metal or to each other. Bond 
is claimed to surpass in many cases, strength 
of materials joined. Easy to apply, this process 
forms bond which is effective through tempera- 
ture range extending from minus 50 to plus 
$00 degrees Fahr. Typical applications are 
shown. 


5. Metal Bellows 


Fulton Sylphon Co,—24-page illustrated bul- 
lettin No. 180 is descriptive of metal bellows 
and assemblies. These one-piece expansible and 
collapsible units are adaptable to wide range 
of applications for control of pressure and tem- 
perature actuated devices, Sizes and character- 
istics of bellows in many types of metals and 
alloys, typical applications and assemblies are 
shown. 


6. Electric Motors 


Crocker-Wheeler Electric Mfg. Co.—2-page 
illustrated bulletin No. SCF-1 is descriptive of 
standard types of squirrel cage motors in NEMA 
sizes ranging from % to 75 horsepower. Wide 
range of design includes dripproof or splash- 
proof models, open design, explosionproof mo- 
tors, vertical shaft units and motors with special 
mechanical details for any type of mounting. 
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e have literature circled below sent to me. 


7. Felt Products 


American Felt Co.—Sample card contains 
representative specimens of “‘Aerofelt” S.A‘E. 
felts which are coated with rubberized com- 
pounds, synthetic rubbers, resins, asphaltums 
and other materials. This coated felt is avail- 
able in strips, washers, grommets and intricate 
parts cut to specification and serve as alternates 
for parts formerly made of rubber and other 
critical materials. 


8. Industrial Equipment 


Babcock & Wilcox Co.—8-page illustrated 
booklet, entitled “New Equipment and Data 
Digest,” contains brief descriptions of available 
literature on such subjects as steam separators, 
seamless tubes, boiler operation, boiler design, 
conversion from oil to coal firing, firebrick, in- 
tegral furnace boiler, fuel pulverizing equip- 
ment, blast furnace gas burning and tube joint 
expansion. 


9. Welding Stainless 


Allegheny Ludlum Steel Corp.—64-page il- 
lustrated handbook entitled, ‘““Welding Stainless 
Steels,” presents thorough study of effects of 
heat on stainless steels. Supplementary sections 
cover metallic arc welding, atomic hydrogen 
welding, oxygen-acetylene welding and electrical 
resistance welding. Photographs and graphic 
visualization amplifies text. 


10. Fluid Filters 


Fostoria Pressed Steel Corp.—16-page illus- 
trated bulletin on “Fostoria Localized Filtering,” 
discusses operation and lists specifications of 
various sizes of coolant filters which remove 
sludge, dirt, grit, metal particles and other for- 
eign substances from coolant when placed in 
machine coolant line. Installation recommenda- 
tions and guide to filter selection for various 
standard machines are included. 


11. Electric Controls ; 


Barber-Colman Co.—36-page illustrated con- 
densed catalog is descriptive of various types 
of electrical controls for heating, ventilating, 
air conditioning and industrial applications. Such 
instruments as thermostats, hygrostats, motor- 
operated valves, solenoid valves, control motors, 
program switches, relays, dampers and acces- 
sories are covered. Application data are given 
for all controls. 


12. 1944 Calendar 


Frederick Post Co.—Illustrated 1944 ‘‘Post’’ 
calendar features weekly calendar pad with large 
size figures which are clearly visible. Over-all 
size is 15% by 24% inches. Section of techni- 
cal data for engineers and draftsmen is in- 
cluded, containing charts on iron and sheet 
metal gages, screw threads and other information. 


AELPFUL LITERATURE 
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13. Electric Motors 

Westinghouse Electric & Mfg. Co.—180- 
page illustrated “‘Motor Buying Data” hand- 
books are available to buyers of electric mo- 
tors from Westinghouse district offices only. 
Prices, dimensions, application data and de- 
scriptions of popular types of electric motors 
are included. Motor sizes range up to 100 
horsepower. Also covered are gearmotors and 
motor-generator sets. 


14. Check Valves 


American Screw Products—4-page illustrated 
bulletin on “A.S.P.” universal check valves 
discusses design and application of these units 
for installation in aircraft hydraulic lines. By 
use of standard bodies of heat treated aluminum 
alloy and two of any of three types of adapters, 
six basic combinations of connectors are possible 
for use with flared tubing, internal or external 
pipe threads. 


15. V-Belt Drives 


Manheim Mfg. & Belting Co.—8-page illus- 
trated catalog on ‘“Veelos” V-belt discusses 
features of this belting which can be uncoupled 
from stock roll and made up into coupled end- 
less belt for any drive in less than ten minutes. 


16. Electronic Tubes 


General Electric Co.—24-page illustrated non- 
technical bulletin No. GEA-4116. is entitled 
“How Electronic Tubes Work.” Designed pri- 
marily for industrial engineers, this bulletin 
contains discussions of principles of operation 
of electronic tubes. 


17. Vacuum Pumps 


American Automatic Typewriter Co,—4-page 
illustrated bulletin No. 10 is descriptive of 
“Schulz” bellows type vacuum pumps which 
are designed for production and laboratory 
applications. Specifications are given for each 
of three models which have capacities of 7, 12, 
and 15 cubic feet per minute at 4 inches of 
mercury. 


18. Reproduction Equipment 


Hunter Electro-Copyist—24-page illustrated 
catalog on “Hunter Electro-Copyist,” describes 
design and operation of this machine that may 
be used to copy anything which is printed, 
written or drawn. Various methods of copying 
material are outlined. Also described are ac- 
cessories for use with various sizes of copying 
machines. 


19. Motors & Generators 

Burke Electric Co.—8-page illustrated bulle- 
tin No. GS-1 describes features and gives brief 
data on direct current motors and generators, 
alternating current motors and generators, mo- 
tor-generator sets and induction type motors. 
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AUGUST 19, 1812 a 

‘, Met 

Tacking, gybing, reaching and running — avoid the Guerriere’s raking broad- Fulton § 

sides. That was Constitution’s strategy. Hin No. 

é aad assem 

hk Not a shot had she fired. Anxiety stalked her decks. The strain was terrific. And ted 

* still to each request for action came the same tantalizing reply, ‘Not yet, sir, not ~ Ps 

Z w ; et.” . . Then, as if in answer to unspoken pleas, the next wave rushed down, dys, ‘yp 
Brattle Honors of the fecha. and carried the ships fairly side by side. Commodore Hull leaped into town, 

U.S. 5S. the air and cried, ‘Now, boys! Pour it into them!” b Elect 

CONSTITUTION ' Crocker 


. . : r oe ee lhstrat 
Broadside after broadside raked the hapless Guerriere. Wounded and wreckage caine 


Met and Captured littered her decks. Finally, a crippled hulk, she struck her colors. es rangi 
H.M.S. GUERRIERE + August 19, 1812 7 tinge of ¢ 


H.M.S. JAVA + October 29, 1812 ; acts Ge ‘i a - — : oof mod, 
a Poday, as in 1812, our fighting forces “pour it into them” —from the w ork bench Sau 
H.M.S. PICTOU + 1814 4 : ‘ 


seine dela as well as the battle wagon, from the bond booth as well as the bomb bay. Men 
. and women shape inevitable victory. 





an 
H.M.S, LEVANT 
February 20), 1815 
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At PENFLEX, working side-by-side, they prod production so cargo and fighting 
ships can leave the ways sooner and keep sailing longer. Penflex Pneumatic 
Rivet Passers in the shipyards; Penflex Flexible Galvanized Steel Diesel Ex- 
hausts, Starting Air, Circulating Water and Oil Lines in the engine room 
Penflex on war production machines. 


Though Army and Navy requirements come first, PENFLEX may 
still be able to help you—What’s your priority? Engineering Bulle- (i 
k i J 


tins to help you solve your problems are still available. Write us. f 


PENNSYLVANIA FLEXIBLE METALLIC TUBING CO. 


Established 19022 7250 POWERS LANE e PHILADELPHIA 42, PA. 
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|, Bearing Metal 

National Bearing Metals Corp.—4-page illus- 
inted bulletin entitled, “‘Silver Babbitt Helps 
Tin the War,” discusses bearing properties of 
iis babbitt metal. Claimed features include 
seition of hardness at elevated temperatures, 
ae of bonding, resistance to corrosion, ease 
¢handling and resistance to squeezing out at 
eating temperatures. 


1 Lubricating Systems 

Lincoln Engineering Co.—12-page illustrated 
ein No. 671 explains design operation and 
giication of “Centro-matic,” lubricating sys- 
ss which automatically supply required 
mont of lubricant to all bearings in me- 
dmical equipment. System may be power or 
ually operated. 


i Fastening Devices 

(amloc Fastener Corp.—29-page illustrated 
ise-leaf catalog on “‘Camloc” high speed fas- 
mess contains specifications and descriptions of 
tee high-speed fastening units which are de- 
ied to secure aircraft cowl panels and access 
tors which must be operated quickly or fre- 
qeatly. Two standard series are available with 
fating straight corner or ear rivet type attach- 
wat collars or wing head stud assemblies. 


{ Bonding Process 

U. S. Stoneware Co.—12-page illustrated 
iletin, “The Story of Reanite,’”’ discusses 
mperties and application of this newly devel- 
med bonding processing for uniting metal to 
netal, or rubber, synthetic rubber, plastics, 
lather or wood to metal or to each other. Bond 
8 caimed to surpass in many cases, strength 
t materials joined. Easy to apply, this process 
ms bond which is effective through tempera- 
ue range extending from minus 50 to plus 
WW degrees Fahr. Typical applications are 
town 


’, Metal Bellows 


Fulton Sylphon Co.—24-page illustrated bul- 
tin No. 180 is descriptive of metal bellows 
al assemblies, These one-piece expansible and 
ulipsible units are adaptable to wide range 
“applications for control of pressure and tem- 
wrature actuated devices. Sizes and character- 
“es of bellows in many types of metals and 
_ ‘ypical applications and assemblies are 

























Electric Motors 

_Crocker-Wheeler Electric Mfg. Co.—2-page 
“utrated bulletin No. SCF-1 is descriptive of 
‘adard types of squirrel cage motors in NEMA 
US Tanging from % to 75 horsepower. Wide 
- of design includes dripproof or splash- 
. models, open design, explosionproof mo- 
ie vertical shaft units and motors with special 
‘chanical details for any type of mounting. 
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7. Felt Products 


American Felt Co.—Sample card contains 
representative specimens of ‘“‘Aerofelt” S.A.E. 
felts which are coated with rubberized com- 
pounds, synthetic rubbers, resins, asphaltums 
and other materials. This coated felt is avail- 
able in strips, washers, grommets and intricate 
parts cut to specification and serve as alternates 
for parts formerly made of rubber and other 
critical materials. 


8. Industrial Equipment 


Babcock & Wilcox Co.—8-page illustrated 
booklet, entitled “New Equipment and Data 
Digest,’ contains brief descriptions of available 
literature on such subjects as steam separators, 
seamless tubes, boiler operation, boiler design, 
conversion from oil to coal firing, firebrick, in- 
tegral furnace boiler, fuel pulverizing equip- 
ment, blast furnace gas burning and tube joint 
expansion. 


9. Welding Stainless 


Allegheny Ludlum Steel Corp.—64-page il- 
lustrated handbook entitled, “Welding Stainless 
Steels,” presents thorough study of effects of 
heat on stainless steels. Supplementary sections 
cover metallic arc welding, atomic hydrogen 
welding, oxygen-acetylene welding and electrical 
resistance welding. Photographs and graphic 
visualization amplifies text. 


10. Fluid Filters 


Fostoria Pressed Steel Corp.—16-page illus- 
trated bulletin on “‘Fostoria Localized Filtering,” 
discusses operation and lists specifications of 
various sizes of coolant filters which remove 
sludge, dirt, grit, metal particles and other for- 
eign substances from coolant when placed in 
machine coolant line. Installation recommenda- 
tions and guide to filter selection for various 
standard machines are included. 


11. Electric Controls 


Barber-Colman Co.—36-page illustrated con- 
densed catalog is descriptive of various types 
of electrical controls for heating, ventilating, 
air conditioning and industrial applications. Such 
instruments as thermostats, hygrostats, motor- 
operated valves, solenoid valves, control motors, 
program switches, relays, dampers and acces- 
sories are covered. Application data are given 
for all controls. 


12. 1944 Calendar 


Frederick Post Co.—Illustrated 1944 “Post” 
calendar features weekly calendar pad with large 
size figures which are clearly visible. Over-all 
size is 15% by 24% inches. Section of techni- 
cal data for engineers and draftsmen is in- 
cluded, containing charts on iron and sheet 
metal gages, screw threads and other information. 
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13. Electric Motors 

Westinghouse Electric & Mfg. Co.—180- 
page illustrated “‘Motor Buying Data” hand- 
books are available to buyers of electric mo- 
tors from Westinghouse district offices only. 
Prices, dimensions, application data and de- 
scriptions of popular types of electric motors 
are included. Motor sizes range up to 100 
horsepower. Also covered are gearmotors and 
motor-generator sets. 


14. Check Valves 


American Screw Products—4-page illustrated 
bulletin on “A.S.P.”’ universal check valves 
discusses design and application of these units 
for installation in aircraft hydraulic lines. By 
use of standard bodies of heat treated aluminum 
alloy and two of any of three types of adapters, 
six basic combinations of connectors are possible 
for use with flared tubing, internal or external 
pipe threads. 


15. V-Belt Drives 


Manheim Mfg. & Belting Co.—8-page illus- 
trated catalog on “Veelos” V-belt discusses 
features of this belting which can be uncoupled 
from stock roll and made up into coupled end- 
less belt for any drive in less than ten minutes. 


16. Electronic Tubes 


General Electric Co.—24-page illustrated non- 
technical bulletin No. GEA-4116. is entitled 
“How Electronic Tubes Work.” Designed pri- 
marily for industrial engineers, this bulletin 
contains discussions of principles of operation 
of electronic tubes. 


17. Vacuum Pumps 


American Automatic Typewriter Co.—4-page 
illustrated bulletin No. 10 is descriptive of 
“Schulz” bellows type vacuum pumps which 
are designed for production and laboratory 
applications. Specifications are given for each 
of three models which have capacities of 7, 12, 
and 15 cubic feet per minute at 4 inches of 
mercury. 


18. Reproduction Equipment 


Hunter Electro-Copyist—24-page illustrated 
catalog on “Hunter Electro-Copyist,” describes 
design and operation of this machine that may 
be used to copy anything which is printed, 
written or drawn. Various methods of copying 
material are outlined. Also described are ac- 
cessories for use with various sizes of copying 
machines. 


19. Motors & Generators 

Burke Electric Co.—8-page illustrated bulle- 
tin No. GS-1 describes features and gives brief 
data on direct current motors and generators, 
alternating current motors and generators, mo- 
tor-generator sets and induction type motors. 
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20. Electronic Tubes 


Electronic Enterprises, Inc.—ll-page loose 
leaf specification booklet on “E-E” power and 
transmitting electronic tubes contains technical 
data on these units which are being manufac- 
tured for war purposes. Complete data are in- 
cluded on mercury vapor rectifier tubes, half- 
wave high-vacuum rectifier, power amplifier and 
transmitting triodes. Maximum ratings and op- 
eration data are tabulated. 


21. Metal Blackening 


Enthone Co.—8-page illustrated bulletin on 
“Ebonol” blackening processes for metals out- 
lines procedure, characteristics of coatings and 
advantages of various types of materials for 
blackening copper and copper alloys, iron and 
steel, aluminum and aluminum alloys, and zinc 
and zine alloys. Black finishes which are pro- 
duced are claimed to be stable adherent hard 
oxides. 


22. Marine Switch 


Square D Co.—lIllustrated bulletin No. 3100 
is descriptive of single and double throw elec- 
trical switches for marine applications which are 
built to Government Specifications. Type K 
marine switches are described. These are splash- 
proof and meet Navy Specifications. They are 
available in two or three pole styles, rated from 
80 to 100 amperes at 250 or 575 volts, fusible 
or not fusible. 


23. Adjustable Work Lights 


Reliable Devices Co.—4-page illustrated bul- 
letin No. 102 is descriptive of universally ad- 
justable “‘Work-Lite” units which are unaffected 
by machine vibration, remain in fixed position 
at any angle and have no screws or wing nuts 
which require adjustment. These lamps may be 
attached to machines, walls, benches or other 
equipment where close work requires maximum 
lighting. 

24. Copying Machine 

Remington Rand Inc., Photographic Records 
Div.—4-page illustrated beetin No. DEX-80 
is descriptive of two models of “Portagraph” 
reproduction outfits. These portable units will 
reproduce accurately anything which has been 
written, printed or drawn. Sizes of units are 
9 by 15 and 20 by 24 inches. Also covered are 
larger machines. 


25. Cowl Ring Link 

Kinney Engineering Co.—2-page illustrated 
bulletin discusses design and application of 
“Kinney” aircraft engine cowl ring connector 
link which absorbs vibration and takes up 
engine expansion. 


26. Aircraft Chains 

Link-Belt Co., Aircraft Chain Div.—36-page 
illustrated looseleaf engineering data book No. 
1825 contains complete information needed 
when designing chains and sprockets into air- 
craft applications. Both roller and silent chain 
types are described. Data given includes di- 
mensions of‘chains and wheels, tensile strengths, 
weights per foot, end fastener details, chain 
elongation curves, how to calculate chain cen- 
ters and lengths of chain required, metal hard- 
ness conversion table and related formulas. 
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27. Pressure Gages 


Vinco Corp.—16-page illustrated bulletin en- 
titled, ‘‘Millionths of an Inch for Sale,” is 
descriptive of plain cylindrical, straight-side 
spline, thread ring, serration spline, involute 
spline and other precision gages and masters. 
Also shown are gear rolling fixtures, optical 
master inspection dividing head, cam compara- 
tors, master involute checker, spline and gear 
grinder, angle tangent to radius dresser and 
other precision machines. 


28. Anti-Friction Bearings 


Ahlberg Bearing Co.—32-page illustrated bul- 
letin entitled, “Facts About Anti-Friction Bear- 
ings,” discusses principles of anti-friction bear- 
ings and describes ball bearing types. Data are 
also included on tapered and straight roller 
bearings. Bearing numbers of standard manu- 
facturers are tabulated in equivalent list. Pillow 
blocks, flange units, line shaft hanger bearings, 
take-up units and machine units are briefly 
described. 


29. Gaskets 


Goetze Gasket & Packing Co.—New series of 
technical bulletins covering design, manufacture 
and application of gaskets is available to en- 
gineers and others concerned with application 
of gaskets. Current bulletin explains laboratory 
and testing methods used in determining fac- 
tors involved in gasket engineering. Succeeding 
issues will discuss study of each gasket type 
individually. 


30. Plastic Tubing 


Elmer E. Mills Corp.—6-page illustrated cir- 
cular on ‘“‘Mills-Plastic” tubing and fittings lists 
typical uses in many fields. Detailed data ana 
physical properties of this flexible plastic tubing 
are included, with charts and tables of working 
pressures. Tubing and fittings are of S.A.E. 
type and are available in sizes ranging from 
% to % inches. Plastic is chemically resistant 
and tubing is designed tor high working pres- 
sures. 


31. Electric Timers 

Haydon Mfg. Co.—24-page illustrated cata- 
log No. 112 on timing motors and devices con- 
tains technical data on full line of alternating 
and direct current timing motors. Such appli- 
catidns as radio keyers, time delay mechanisms 
for protection of vacuum tubes, multiple circuit 
repeat cycle timers and other uses are outlined. 
Technical data is included on full range of 
timing applications. 


32. Radio Transformers 


Standard Transformer Corp.—-16-page illus- 
trated bulletin No. 240 is descriptive of “Pro- 
fessional” series of transformers which are de- 
signed for audio, filament plate and other radio 
purposes. Included are tube, driver and modu- 
lation chart, numerical index and price list. 


33. Laminated Plastic 


Marathon Chemical Co.—4-page illustrated 
bulletin No. L-742 contains description, sizes 
and weights, physical, electrical and chemical 
properties, application data and machining in- 
formation on “‘Lignolite”’ laminated lignin plastic. 
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34. Electric Brakes 


Empire Electric Brake Co.—6-page illust 
folder on ‘“Magdraulic” electric brakes 
cusses design, operation, advantages and , 
applications of these units which are 
by energized electro-magnet. These units 
claimed to provide feather-touch Operation, pg 
itive braking, low power consumption, 
torque and ease of installation, 


35. Tooling Service 


Atlas Tool & Designing Co.—Illustrated bul 
letin outlines service offered by this comp 
to aircraft industry. Facilities of company j 
clude staff of 300 engineers, designers and tog 
makers which are available for consultati 
design work; manufacture of tools, dies, ji 
and special machinery, and _ supervision 
production using this equipment. 


36. Hose Clamps 


Marman Products Co.—4-page _ illustrat 
bulletin on ‘‘Marman Clamps” shows feat 
of these hose clamping devices which are avai 
able in dural, aluminum, cold-rolled, cadmiy 
plated and stainless steels for hose diamete 
ranging from % to 88 inches. Clamps hd 
with positive equalized tension around any com 
vex surface. 


37. Anti-Friction Bearings 


Torrington Co.—8-page illustrated Volume 
No. 2 of “The Bearing Engineer” contains a 
ticles on double direction roller thrust bearing 
use of needle bearings and other data relate 
to ball, roller and needle bearings. This reg 
lar publication is issued bimonthly and is av 
able to all those concerned with bearings appl 
cation, specification or purchase. 


38. Time Controls 


Automatic Temperature Control Co—4-pag 
illustrated condensed catalog B-2 contains brié 
descriptions and application information 
garding dial, cam, combination, vernier-set a 
reset cycle timers. Information is included 0 
auxiliary relays for controlling both high D 
low current circuits. Various systems using the 
timing devices are covered. 


39. Bearing Metals 


Magnolia Metal Co.—8-page illustrated bul 
letin describes various lead-base metals whic 
are claimed to be long wearing on shock load 
heavy sustained pressures and general serv 
These babbitts are said to be excellent subs 
tutes tor tin-base bearing metals. Suggestio 
are given for making and maintaining jours 
bearings. Included is table of recommendation 
for selecting correct type of bearing metal fo 
135 different types of machinery. 


40. Electric Motors 


Fairbanks, Morse & Co.—12-page iustrate 
bulletin No. 1160 describes protected polyph 
squirrel-cage motors which are aang? in — 
ranging from 14 to 600 horsepower. 2 r 
fications, dimensions, frame sizes a ‘a 
characteristics are tabulated for all models. 
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One view above, taken from the French 
Encyclopedia, shows various motive 
powers employed in.a metal making es- 
tablishment in France during the 18th 
Century. At the right men are operat- 
ing a giant metal cutter. At the left, a 
grinding device is operated by a com- 
bination of men and horse power. Com- 
pared by the standards of today, there 
just was no such thing as production. 
And, what is the greatest single im- 
provement over those old methods? Per- 
haps it is the advancement of air and 
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hydraulics . . . the applying of air and 
hydraulic pressure for the operation of 
chucks, work holding and ejecting de- 
vices, assemblying presses and many 
other air and hydraulically operated 
labor-saving‘devices.“LOGAN” Air and 
Hydraulic Equipment has solved pro- 
duction problems and speeded up manu- 
facturing in most of America’s largest 
industrial plants. Let “LOGAN” Engi- 
neers make recommendations on modern- 
izing equipment in your plant by the appli- 
cation of Air and Hydraulic equipment. 
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PARTNERS 


- « « in World-Wide Aerial Warfare! 


* Pygmies in size, but giants in achievement are WILCO 
Thermometals (thermostatic bimetals) and W1Lco Elec- 
trical Contacts. 


* Either paired with the correct WiLco Thermometal. 
or used alone, Witco Aeralloy Aircraft Magneto Con- 
tacts are doing their part to assure smooth airplane 
performance. Other Witco Electrical Contacts are 
giving equally dependable service in tank, ship and gun 
applications. 

* Witco Thermometals, either separately or in con- 
junction with Wixco Electrical Contacts, are being used 
with the same success for aircraft oil temperature con- 
trol and in various instruments for the Army and Navy. 


Boru AVAILABLE From ONE SOURCE 


* The facilities of THE H. A. Witson CoMPANY permit 
manufacturing customers to secure both electrical con- 
tacts and thermostatic bimetal from a single source. 
This is important because materials from these two 
groups are frequently used in conjunction, as parts in 
the same device. The most effective use of one necessi- 
tates a knowledge of the other. WILco sales and engi- 
neering representatives are familiar with both Electrical 
Contact and THERMOMETAL application, Send us your 
problem for analysis. 


Witco Propucts ARE: Contacts — Silver, Platinum, 
Alloys, Powder Metal. Thermostatic Metal — High and 
Eow’ Temperature with Electrical Resistance from 24 to 
530 ohms per sq. mil,-ft. Precious Metal Collector 
Rings for rotating controls. Jacketed Wire — Silver on 
Steel, Copper, Invar, or other combinations requested. 


THe H. A. Witson Company 
105 Chestnut St., Newark, N. J. 


Branches: Chicago > Detroit 








Do you have a pump maintenance problem? Is your pumping installation oper. 
ating with highest efficiency? Viking’s nation-wide sales and service organiza. 
tion would like to help you. Write or call the Viking representative nearest your 


plant: 


CHICAGO 
Viking Pump Company 
$49 West Washington Bivd. 
Phone State 6819 
CLEVELAND 
Viking Pump Company 
310 Marshall Building 
Phone Cherry 0687 
INDIANAPOLIS 
Viking Pump Company 
320 Pennway Building 
Phone Lincoln 4788 
KANSAS CITY 
Viking Pump Company 
601 Pickwick Building 
Phone Harrison 8033 
LOS ANGELES 
Viking Pump Company 
'2040 South Santa Fe Ave. 
* Phone Ki 4470 
MILWAUKEE 
Viking Pump Company 
610 West Michigan Street 
Phone Daly 0807 
NEW YORE 


BALTIMORE 
Wallace Stebbins Company 
Charles and Lombard Streets 
BOISE 
The Olson Manufacturing Co. 
P. ©. Box 1487 
BOSTON 
Haynes Pump and Machinery 


mpany 
12S Purchase Street 


BUFFALO 
Root. Neal &6 Company 
64 Peabody Street 
CINCINNATI 
William T. Johnston Co. 
210 Vine Street 
DETROIT 
Kerr Machinery Company 
Kerr Building 
DENVER 
[Eaton Metal Products Co. 
4800 York Street 


Albuqperque yi Pueblo 
Billings Omaha 


DENVER 
Hendrie-Baltholf Company 
1635 Seventeenth Street 
HOUSTON 
Southern Engine and Pump Co. 
900 St. Charles Street 
Dallas and Kilgore 


VIKING % 


Richmond Engineering 
Seventh and Hospital Sa 


LOUISVILLE 
wets Wont a 
MEMPHIS 
Pp ey Ray ont 
NASHVILLE 
wan — 
612 Broadway 


General 
Fi 


NEW ORLEANS 
Menge Pump & Machinery Ca 
Masonic Temple Building 
PITTSBURGH 
Power Equipment Company 
Oliver Building 


PHILADELPHIA 
Walter H. Eagan Company 
2336-3¢ Fairmount Ave, 
RICHMOND 
Company 


SAN FRANCISCO. 


De Laval Pacific Company’ 
61 Beale Street 


—Also— 
Seattle and Portland 
ST. LOUS 
Lane Machinery Company 
Seventh and Market Streets 


TULSA 
Warmer 


Company 
716 South Troost Street 


COMPANY 


CEDAR FALIS IOWA 











WILLIAM 


“SUPERIOR™ 


DROP-FORGINGS | 


J. H. WILLIAMS & (0. 

“The Drop-Forging People 
400 VULCAN STREET 

BUFFALO 7, NEW YORK 
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i the Seven Men in Eight who Never 
‘eed Anything but “Average” SPRINGS 


llation Oper. 
@ Organiza. 
Nearest your 


A. producers of over a million and a half beryl- 
lium copper coil and flat springs a week, we at In- 
strument Specialties are in an ideal spot to see how 
many “average” spring orders are filled before one 
“fancy” spring job comes through. We are also in 
the ideal spot to see how readily many springs which 
function under “average” conditions may 
be improved in their operating character- 
istics by “Micro-Processing” — an exclu- 
sive I-S process. 
There is no “mumbo-jumbo” about 
micro-processing. We obtain closer toler- 
ances, higher tensile strength, consistent 
uniformity, higher electrical properties, 
and minimum drift, with step-by-step 
precision control which begins with the 
wire or strip itself. So, we produce aver- 
age springs by the same method that we 
use for fancy springs — and you benefit 


because micro-processing makes the most 


There is no premium on micro-processed beryllium copper brush of the inherent qualities of beryllium 
) rings which increase brush life 25% or more, because that is the 
“wily way we know how to make them. And, in the bargain, our copper, regardless of your service re- 


“Poduction methods and material in stock assure quick delivery. 


A limited quantity of the “Bibli- - 


ography of Beryllium Copper” is 
available. A note on your com- 
pany letterhead will bring your 
copy by return mail. 
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quirements. 

The best way to prove the value of micro-processing 
is for us to show you performance on your own 
springs. Our sample department is set up for quick 
action. Send us springs, drawings or working speci- 
fications. Micro-processing does make a significant 


difference — even on average springs. 


INSTRUMENT SPECIALTIES CO., INC. 


DEPT. Cc, LITTLE FALLS, NEW JERSEY 


“mIChO, reocessto” 








LET LESS METAL Fay 
MAKE MORE MONEY \papcessssammm Coa 





YOUR Copy 


MOTOR CATALOG — 


Shows description, gives dimensions and output 
of small motors from 1/3000 h.p. to 13 hp 
plain and back-geared motors, for A.C. DE, 
or Universal operation—dependable, efficient and 
economical SpeedWay Motors embodying te 
“know how” developed through more than # 
years of specialization in small motors—the “know 
how” that has answered so many war problem, 
for all branches of the service. 


If you use small motors, write for this new catalog 
today. If you have small motor wroblems, send ® 


It's expensive to hold a mechanism in place 
your specifications for SpeedWays recommendations, 


with unnecessarily big shoulders or collars,— 
or to temporize with small cotter pins, etc. 
Let us show you how spring steel retaining SPEEDWAY MANUFACTURING CO., 1858S. 52nd Ave., CICERO, ILLINO 

rings can do a thoroughly efficient job for you. , : 

‘More and more retaining rings are being 
used in these days of necessary economy. . 
Every ounce cf metal and every cent of cost 
is more important today than ever before. 

It is needless waste in most instances to 
turn your shoulders by cutting down larger 
shafts, when you can groove a smaller shaft 
and apply a spring steel retaining ring. 
You'll get excellent results at unbelievable 
savings. 

Every shoulder on your machines or on 
your metal products should be examined to 
see whether or not smart engineering could 
take advantage of these modern artificial 
shoulders on shafts or in housings. 

Write today for our descriptive folder on 
Retaining Rings. 


THE NATIONAL LOCK WASHER COMPANY 
Newark, N.J., Milwaukee, Wisc., U.S.A. 





Retaining Rings 
save money 
and metal 


Type xRC 
round 


/897 Wesr BETHUNE 
DETROIT 6G, MICHIGAN 





ber, 1945 i Mace 
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One Purpose «+> 


the LMPROVEMENT ct metals 


SULT tes 
tea 
te 


ty 


l 
Litt 
ia 
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Shifter Yoke Forging in which strength and toughness are combinea 
to provide for dependable service. This part forged in locked dies. 


by Forging 


Light weight design is possible without sacrifice of structural 





strength in any part that can be forged. Forgings can be used to 
reduce dead weight. Numerous instances may exist in your product, 
where improvements can be obtained through the use of dependable 
forgings. A check up by one of our forging engineers may reveal 


specific units wherein the IMPROVEMENT OF METALS BY 


F ORGING, would improve your product to meet the new conditions. 


DROP 
HEQSTEEL IMPROVEMENT & FORGE CO. 


FORGINGS 954 East 64th Street C L 7 V f L A Ni D , 0 H i 0 
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Prompt Shifemeut 
o MERZ 


PLUG AND RING 


GAGES... 


@ Merz standard, plain and threaded, plug and This company offers a complete engineering and 
ring gages are manufactured under ideal condi- tooling service. Standard gages are shipped 
tions for extreme accuracy. They are made by promptly from stock; special gages and tools are 
skilled craftsmen, in a plant that was built and designed and made to order; precision products 
equipped for the exacting requirements of this and parts are manufactured on contract. Write 
industry. There are none better on the market, _for illustrated literature, ‘“‘4 Spheres of Service 
anywhere, and prices are competitive. To American Industry,” just off the press. 


Engineering Company 


INDIANAPOLIS 7, INDIANA 





GATHER 
st | | _ oh RIGHTFUL 
WHAT IS THE | eee ee OPROFITS 


i \ 


DIMENSION eS | ~. World's 


. : . Champion 
in Springs Z 4 a a LEIMAN 

? A @ = ae BROS. 

" ‘ ae ; Patented 
— those hard-to-dig-out 4 : - 
factors which insure our 
giving you...not merely 


the spring you ordered 


... but the PERFORMANCE 
you WANT. a = also used as pressure 
Mp, a q blowers, gas boosters, 
a <7 aed x and air motors 
LEE SPRING CO., INC. _ THEY TAKE UP THEIR 
30 MAIN ST., BROOKLYN, N. Y . 4 OWN WEAR 


Ask About SCIE NI > Spring Service 





LEIMAN BROS. INC. 
152-3 Christie St. 
Newark, N. J. 
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, for Use 


It’s far easier for your © 


your machines are equi 
they can see -* at an mi 
in relation to its schedu 
whether 
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OHIO 





SMALL MOTORS. ,,,,,, 


“STRIPPED PUMPS” SAVE MATERIAL, 
SPACE AND MONEY. .j . Build the pump directly 


into the design of your machine ond 


save space, material and money. For 





this purpose, Tuthill provides positive 
displacement, internal-gear rotary pumps § 
in stripped form. Capacities from 1 to 

50 g.p.m. for coolant, lubrication and | 
liquid transfer service. Write for Tuthill 


Stripped Pump bulletin. 


SERVING ARMY @ NAVY @ AIR FORCE 
MERCHANT MARINE 


* 
rr crpoce A 140111 Go 
for General Purpose i 995. Oho 
Applications 


Types—Split Phase, Capacitor, Shad- 
ed Pole, and Direct Current 


Speeds—1100, 1700, 3400 RPM 


Power—1 /80 to 1/20 HP, depend- 
ing on speed 


Veen to 440 AC. and 250 





Frequencies—60, 50, and 25 cycles 
Bases—Solid, Resilient or Flange 


Mountings—Horizontal, Sidewall, Ceiling or Vertical, 
with shaft up or down 


Efficiency—High for such small powers 


OHIO MOTORS INCLUDE 


Split-phase Induction to 1/3 HP Torque to 100 oz. ft. 
Direct Current to 1 HP a Pole oe 
: Synchronous to 
ee A.C. to D.C. Motor Generators : 
a = 2 HP to 500 watts wealth of information on 
sabes jotors High to Low Voltage D.C. A : rews an 
/ cold-forged nails, rivets, sc 
Shell Type to 71/2 HP Dynamotors up to 300 watts z ates ieten in taniools of uncommon 
types. Specialties that will suggest to 
you how to improve the appearance oF 


-What i = effectiveness of your product at mini- 
vine ie acanageed = mum cost. Compiled by specialists 1n 


THE OHIO ELECTRIC MFG.CO. | eg tSforesss ™ om 


JOHN HASSALL, INC. 


5906 Maurice Avenue Cleveland 4, Ohio 4 Gnaseus 080 


413 Oakland Street 
. Brooklyn 22, N. Y. 
280 

















PECIAL NAILS RIVETS SCREWS 


A 


Hassall 
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AMPCO BRONZE 


MAGNESIUM 


BRASS 


BRONZE 


ALUMINUM 


Otten this question arises in machine design. 


We can help you answer it because of our many 
years’ experience with non-ferrous metals. By 
recommending the most suitable metal we save 
you time, costs, and get best results. 


We offer you the highest grades of alloys backed 
by technical knowledge, application to your 
needs, x-ray and test equipment. 


Any questions on metals and their application will have 
our prompt attention. 


THE WELLMAN BRONZE & ALUMINUM COMPANY 
General Offices: 2533 East 98rd Street * Cleveland, Ohio 


WELLMAN meane WELL-CAST 


LLMAn 


CASTINGS X-RAY INSPECTED 





WEIGHT! 


liminate waste of materials— 

cut out unnecessary weight— 
speed up your assembly and re- 
duce costs by using Self-Locking 
PALNUTS to hold parts tight in 
light mechanical and electrical 
assemblies. 


Made of spring steel, Self-Lock- 
ing PALNUTS exert a powerful 
double locking action that holds 
parts tight. PALNUTS weigh 
from 70 to 90% less than other 
fastenings—require only three 
bolt threads space—apply easily, 
speedily with hand or power 
drivers—cost less than half as 
much as most other locking de- 
vices. 


Self-Locking PALNUTS are available for prompt de- 


Hold tight under 
severest vibration 


* 


Assemble with 
Power Drivers 


* 

Save Time,. Labor, 
Weight, Space 
* 

Very Low in Cost 





Double Locking 
Action 


When the PALNUT is 
tightened, its arched slotted 
jaws grip the bolt like a 
chuck (B-B), while spring 
tension is exerted upward 
on the bolt thread and 
downward on the part 
(A-A), securely locking 
both. 


livery in a wide range of sizes and types. Send details of 
your assembly for recommendation and samples. Write 
for a copy of Palnut Manual No. 2, showing principle, 
advantages, applications, sizes, types and finishes. 


THE 


75 CORDIER STREET 
IRVINGTON, N. J. 


SELF-LOCKING 


PALNUTS 


PALNUT COMPANY 


e Ball Bearing 


* 
The Choice, 
Leading 
Design 
Engineers | 
e fF 


. - » because BETTER MOTOR DESIG 
SPLASH DESIGN has been the consistent aim of Y. 
Valley Ball-Beart pera in ne engineers throu, 
SURE ge ote ot 
hagards ‘of liquids n ectric Motor o today offers de! 
‘nab the thetee aus uyer-appeal in efficiency and econo 
proceeteg otorsare | to the purchasers of your equipme 
That is why prominent design engines 
are incorporating Valley Ball-B 


== DRIP PROOF= 


normal splash eon- 
ditions. 








protected 
this as wel! as 4 
Motors in their plan. 











Ball-Bearing Moters 
\y to 75 Horsepower 














| 
| 
| 
| 








FABRICATORS OF 
PLATE AND SHEET STEEL 


Ak, Ke 


No matter how large or small 
the product may be, Littleford 
can fabricate it to specifica- 
tions. Skilled workmen and 63 
years experience fabricating 
plate and sheet steel are your 
assurance of quality products. 
Send blueprints for estimate 
and delivery 
date. 





$., ING: 
LITTLEFORD ont, OF 
— «a 


424 E. Pearl St., Ci 





U 
MORE BONDS 





195 
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@ They’re pouring ’em fast at Unitcast...with Today’s better Unitcastings are helping 

automatically controlled accuracy! win the war...tomorrow, they'll help build 
Throughout operations in the modern # wide range of better peacetime products. 

Unitcast foundries...latest-type automatic Unitcast Corporation, Toledo, Ohio. 

equipment eliminates guesswork or “rule of 

thumb” methods. Laboratory-testing at key N\ | r) a " 

points in production is further assurance of CORPORATION 

top-quality and uniformity in all Unitcastings. ALLOY AND CARBON ELECTRIC STEEL CASTINGS 
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HOW TO HEAD A RIVET 
IN PLIABLE MATERIAL —]| (A(Aodern Methods 


for Calculating 
Working Stresses 


Migs 
a ws 


“igs 


By Joseph Marin 





NOW AVAILABLE IN REPRINT FORM 





@ Accentuated by the war emer- 
gency, the need for utilizing ma- 
terials economically and without 
: danger of mechanical failures 
makes careful attention to stress 
CHERRY BLIND RIVETS | calculations essential. This impor- 
, tant subject is discussed in the 
CHERRY BLIND RIVETS of the hollow type series of articles contained in this 
are shown above holding a rubber cleat 68 page reprint, applying the re- 
to a rubber conveyor belt. Both hollow and sults of recent research on the be- 
havior of materials to the design 
of machine elements. 
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self-plugging types of Cherry Rivets make ideal fasten- 


ers for pliable material beca.:se they are headed by 
means of a pulling force. There is no hammering on CONTENTS 
rivet heads—no bucking bar needed. 

Application is faster than with conventional rivets and Safe Speeds for Flywheels 


may be done with inexperienced labor. Designing Short Beams 
Charts Aid in Determining Plate Thickness 


~ 
> 
i~ 
i* 
lm 
r= 
ye . 
* 
© 
¢ 


, 


There are undoubtedly many places where you too 


‘ ini l 
can use Cherry Rivets to save time, reduce costs and get Determining Well Thitkness for Prowure Veoss 


‘ " e igni igh- | d Pipi 
a better job. Ideal for speeding up work on war jobs. ae Spree Vea we See 


Designing Shrink-Fit Assemblies 
Part I—Static and Centrifugal Stresses 
Part Il—Twisting and Bending Stresses 
Part Ill—Fatigue Stresses 


Get the full story on Cherry Rivets now. 


Self-plugging type with - 
brazier and countersunk Designing for Bending, Twisting and Axial Loads 
Part I—Static Stresses 

Part Il—Fatigue Stresses 


Code for Working Stresses Facilitates Design 
Part !I—Static Stresses 
Part Il—Fatigue Stresses 


$1.00 POSTPAID 


heads. Mandrel is puiled 

through rivet and perma- 

nently plugs it. 

Cherry /Blindy Rivets 
WRITE FOR HANDBOOK telling how to | 
use Cherry Rivets. Address Department 
A-107, Cherry Rivet Company, 231 Winston 


Street, Los Angeles 13, California. 


Cherry Rivets, their facture and ication are covered 0 R D E R Y 0 U R Cc oO PY T 0 D 


| ‘ 
Macnine DEsich i 











by U.S. Patents issued end pending 
Penton Building 


CLEVELAND, OHIO 
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.. “6€ WALKER-TURNER 
= FLEXIBLE SHAFTING 


Se a tne 











When the shortest distance for transmission of 
power or control between two points is not a 
straight line — specify Walker-Turner Flexible 
Shafting. 











Designed and made entirely in our own plant, 
Walker-Turner Flexible Shafting has been thor- 
oughly job-tested in thousands of our flexible 
shaft machines. From our broad experience in 
its manufacture and application, we have been 
able to render valuable assistance to aircraft 
manufacturers and other producers of war 
equipment. Perhaps the transmission problem 
that your engineering department is trying to 
solve, has been worked out by us for other 
concerns. Why not ask us? 


WALKER-TURNER COMPANY, INC. 
/ 23123 BERCKMAN STREET e PLAINFIELD, N. J. 
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FLEXIBLE SHAFTING 


PLAINFIELD, Pd FOR REMOTE CONTROL AND POWER TRANSMISSION 
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NORGREN* ~ 


HOSE ASSEMBLIES 


Like lariats on the cattle range, 
Norgren Hydraulic Hose Assem- 
blies take the toughest shocks— 
and like it! 

Resistant to heat and cold, oils 
and solvents. 

In the fluid arteries of industry, 
there can be no substitute for top 
quality. Get the best; get Norgren! 

Full line for low or high pres- 
sures. Send us your requirements 
giving thread, OD and ID. 


Cc. A. NORGREN CO. 


220 Santa Fe Drive + Denver 9, Colorado 





























WANTED 


ENGINEERING 
TALENT 


For Outstanding Opportunities 


A well-organized, amply-financed manufacturing corpora- 
tion located in Eastern Massachusetts has a number of 
permanent engineering positions affording excellent op- 
portunities for top-notch engineers. To the right men, we 
are prepared to offer an almost unlimited future. Salary 
is good, and depends entirely on the individual and his 
experience. Here’s what we want... 


MECHANICAL AND ELECTRICAL DEVELOPMENT ENGI- 
NEERS—Three or four men experienced in development 
and engineering of electrical apparatus. They’‘Il work 
in our engineering and development laboratory, and will 
have pretty much of a free hand in their work. Projects 
connected with the War effort will have first consideration, 
but when these are completed an extensive program of 
developments for commercial applications will be carried 
on continuously. 


These jobs are not temporary, but definitely permanent 
positions. Engineers, with an eye to the future, may find 
one of these positions just what they’re looking for. 


Please give a full resume of education, experience, and 
date available. All replies will be held strictly confidential. 


Address Box 221 
MACHINE DESIGN, Penton Blidg., Cleveland 13, Ohio 




















If it is a metal piece to insert by 
driving, turning or inset, we can 
make it (design it, if need be) —to 
exacting specifications and to a high 
degree of precision uniformity. 


MACHINE SCREWS 
SHEET METAL SCREWS 
MACHINE SCREW NUTS 

PLASTIC INSETS 
HOLDING PINS 
SPECIAL RIVETS 


Economy of essential material gov- 
erns all of our production. Ingenuity 
saves waste. Inquiries Solicited 


Tal Ua || | len 2 I i \ 
> INEWIENGLAND/BSCREW.CO.| 
443.13 NEW HAMPSHIRE 
INCORPORATED 1892 


1948 
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’ Are Outstanding ! 



































A oe 
NF , 
* | ROUTSTANDING IN COMPACTNESS 
. 135" { 
TY | az 40 to 47% as long .. . 51 to 67% as high .. . 71 to 80% as wide (overall shafts) 
| v4 No.7 . only 18 to 22% as heavy . . . as the average conventional, multi-stage speed 
s 6S soi ‘ reducers of large reduction ratios. . 
— @1gooRPM pen 











yM_OUTSTANDING IN _ EFFICIENCY 


The Equilateral Triangle of contact definitely places the WHS unified, grouped-assembly 
Differential Speed Reducer upon a plane of efficiency unsurpassed by any group of 
geared application . . . for high ratios of reduction. Over 95% efficiency in low ratios, 
94% efficiency in 80 to 1 ratio, 88% efficiency in ratios of 200 to 1 and companion 
high ratios. CONTAC Y TACT 








kM OUTSTANDING IN ECONOMY 


The WHS Differential Speed Reducer is economical in first cost as well as in operating 
cost because of design simplicity. There are relatively few parts and, no matter what 
the reduction required may be,—3 to 1 or 30,000 to 1,—the number of parts is never 
increased. Moreover, long life and economy are assured by the equalized load dis- 
tribution,—all three sets of planetary gears doing an equal share of work. 









Quiet Running 
HELICAL GEARS 


; : 
For sustained high efficiency 


++. Smooth action . . . quiet 
Operation . . . and freedom 
from vibration . . . nothing 
can compare with the WHS 
Differential Speed Reducer. 


Manufactured exclusively by 
the makers of the ‘First Speed 
Reducers in America to be 
Shipped from Stock’. Our 
forty-second year. 


WINFIELD H. SMITH, Inc. 


16 ELTON STREET..-SPRINGVILLE...ERIE COUNTY...NEW YORK 


e = 
ely 


$$ i 








Macuine Desicn—December, 1943 _ 

















DIRECTORY 


OF 


MATERIALS 


(ELEVENTH EDITION) 


EXTRA COPIES ARE 
AVAILABLE 


A limited number of copies of MACHINE 
DESIGN’s 1943-44 Directory of Mate- 
rials are available. More than 800 dif- 
ferent materials in scores of grades 
used in the design of machinery are 
listed, briefly described, and their pro- 
ducers tabulated. 


The Directory is divided into ihe fol- 
lowing convenient sections: Alloys, fer- 
rous and nonferrous, by tradenames; 
plastics and nonmetallic materials, by 
tradenames; iron, steel and nonferrous 
alloy producers; plastics and non- 
metallics producers; National Emer- 
gency steels, by numbers and analy- 
ses; cross index of alloys, by constitu- 
ents; cross index of plastics, by type; 
stampings producers; forgings produc- 
ers; die castings producers; plastics 
molders; and producers of machine 
finishes. 


Each listing of material has a helpful 
key to principal characteristics, permit- 
ting quick and easy reference to those 
materials for which an engineer may 
be searching. Below is a scale of 
prices for quantities. 


SINGLE COPIES TWENTY-FIVE CENTS, 
POSTPAID 


10 Copies @ 20c per Copy... .$2.00 Postpaid 
25 Copies @ 18c per Copy.... 4.50 Postpaid 
50 Copies @ l6c per Copy.... 8.00 Postpaid 
100 Copies @ 15c per Copy... .15.00 Postpaid 


Send all orders to MACHINE DESIGN, 
Book Department, Penton Building, 
Cleveland 13, O. 























POSITIONS 


AVAILABLE OR WANTED 


WANTED: We are looking for a few men. There are only q 


few of the sort we want. They’re engineers with a solid 
background in mechanical design . .. men who aren't hide. 
bound in their thinking. We offer them an unlimited future 
in a new scientific industry now working 100% on military 
devices. We want their expert talents to help us explore 
even further the peacetime possibilities of Opti-onics. It's g 
big job ... for big men. If we're talking to you, write us 
your whole story and enclose a photo. Please don’t phone 


or call until an appointment is arranged. Chairman, Opti. 
onics Development, Bell & Howell, 7107 McCormick Road, 
Chicago 45, Ill. 


WANTED: Mechanical or hydraulic design engineers by 
prominent Ohio client, manufacturing centrifugal pumps and 
other machinery. There are several openings with excellent 
post-war possibilities. One opening requires only machinery 
or machine tool design experience, another hydraulic exper. 
ience as applied to machine tools and the third centrifugal 
pump experience in the design of mixed flow, axial flow and 
Francis impellers and cases. All applicants must conform to 
War Manpower rules. Perrin-Paus Co., 8 South Michigan 
Ave., Chicago. 


WANTED: Machine designer—experienced on the design of 
special machinery and machine tools. This is an excellent 
opportunity for a first class man interested in a steady posi- 
tion in New England. Only men 35-55 with a record of suc- 
cessful achievements will be considered. In replying furnish 
complete information preliminary to a conveniently arranged 
interview. Address Box 218, MACHINE DESIGN, Penton Bidg., 
Cleveland 13, Ohio. 


WANTED: Development engineer. College graduate with 
experience in rubber mountings, vibration and sound damp- 
eners for engineering development and technical sales work. 
Applicant should be qualified to take charge of design, con- 
struction and installation of experimental units. State age, 
experience and salary expected. (Midwest concern). Address 
Box 223, MACHINE DESIGN, Penton Bldg., Cleveland 13, Ohio. 


WANTED: 1. Mechanical Engineers—experienced in design 
and development of products for quantity production. Must 
have knowledge of manufacturing practices. 2. Tool and Die 
Designers—small and medium size work. Draftsmen—ex- 
perienced in product layout and/or detailing, also those 
inexperienced but trained. This increase in staff is required 
to take care of war work of high military urgency and for 
post-war requirements. If you are employed in essential war 
work to the full extent of your skill, do not apply. Write to: 
Personnel Office, Delco Radio Division, General Motors 
Corp., Kokomo, Indiana. 


WANTED: A mechanical engineer for development work with 
a small company located in a small town in Western New 
York. Permanent place for the right man—on war work now. 
with post-war work waiting. . Address Box 222, MACHINE 
DESIGN, Penton Bldg., Cleveland 13, Ohio. 


AVAILABLE: Graduate mechanical engineer with 15 yea 
experience selling manufacturers in Pennsylvania, New 
Jersey. New York and New England, wishes to represet! 
one or two manufacturers of mechanical lines on commission 
basis. Address Box 215, MACHINE DESIGN, Penton Bldg. 
Cleveland 13, Ohio. 


WANTED: Machine designer experienced in the design a 
special machinery and machine tools. This is an excellent 
opportunity for a first class man interested in a steady pos 
tion. Only a man 35-55 with a record of successful achiev 
ment will be considered. In replying furnish complete infor- 
mation preliminary to a conveniently arranged intervie™ 
Address F. J. Stokes Machine Company, Olney P. 0. Phile 
delphia, Pa. : 
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Gives smooth non-pulsating flow of - ~ 
oil in modern hydraulic circuits RACINE 


oil hydraulic valves 


























Special Alloy 
Port Plate 






Shaft Assembly with Rotor 
and Alloy Steel Vanes 





a 


Precision grinding of Port Plate and interior parts in Racine Pumps Exclusive “Balanced-Piston” “Sleeve Type” 
allows closeworking fits with less possibility of seizing and scoring. construction for smooth oil-cushioned con- 
Special Porting of bronze Port Plates hydraulically balances the Rotor trol of hydraulic circuits. All interior work- 
Vanes and seals them against the Pressure Chamber Ring by centrifugal ing parts are hydraulically balanced. Piston 
force. This exclusive feature of “non-forced” sealing eliminates pressure lands are grooved to minimize hydraulic set. 
chamber wear, and increases pump life and efficiency. The fifteen hard- Available in a wide range of portings with 
ened steel vanes give smooth non-pulsating flow of oil. various control devices—sizes 4” to 11”. 









A Modern Source of Hydraulic Force 


Racine Pumps and Valves are the heart of 
any modern hydraulic circuit. Any operation 
such as feeding, bending, molding or pressing 
can be efficiently performed with Racine 
Pumps. Write today for complete data and 
prices. Address your request to Dept. MD-P. 


. hines 
. | Cutting Mac 
raulic — Production Saws 
- of Modern Industry 


neral purpos eae 
For al cutting. Racine Saws incl 
ag °F. ogo efficient metal 
vices for fast #4) cient to 
i Capacities at 
sawing. ©aP 


20” x 20 va 


Racine Hyd 









RACINE TOOL and MACHINE COMPANY 


Standard for Quality and Precision 
RACINE @ WISCONSIN @ JU. 5S. A, 
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Plastics in Engineering 


By John Delmonte ........... it at eatclite 


Mathematics of Modern Engineering 


By Ernest G. Keller, Volume II........... 


Engineering Mechanics 


EE ED nk bdo doe vebarecusas 


OUTSTANDING BOOKS ON 





Surface Finish 


Analytic Mechanics 


By Sherman D. Chambers ......... 


Mechanics of Materials 


By S. G George, E. W. Rettger and E. 
ie Howell, Second Edition ....... 


ENGINEERING 


_.$ 6.00 By George Schlessinger ........... 


V. 








ROLLED, WELDED, 
SIZED 


FROM BAR, STRIP, 
PLATE, AND SPECIAL 
SECTIONS 


WRITE FOR CATALOG NO. 437M 
DRESSER MANUFACTURING COMPANY - BRADFORD, PA. 








ONES-LEMLEY friction clutches are 
built for a broad range of shaft 
sizes and ratings in both enclosed and 
open types for sleeve and coupling 
work. In addition they are available 
in a line of Jones-Lemley friction clutch 


pulleys. This clutch modification is 
also used for gears, V-belt sheaves, 
sprocket wheels, etc. Sizes, ratings, 
dimensions, prices and other data are 
contained in Bulletin No. 60. Your re- 
quest will bring a copy. 


W. A. JONES FOUNDRY & MACHINE CoO., 4413 Roosevelt Rd., Chicago, Illinois 


HERRINGBONE — WORM— SPUR—GEAR SPEED REDUCERS 





@ PULLEYS 


CUT AND MOLDED TOOTH GEARS @ Y-BELT SHEAVES @ ANTI-FRICTION 
PILLOW BLOCKS @ FRICTION CLUTCHES @ TRANSMISSION APPLIANCES 
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eqyyLL TAKE 


Y CHAINS 


ON DRIVES 


responsible for!’’ 


Production men bank on Whitney Roller and 

Silent Chains to keep their equipment operating 

24 hours a day - «- every day-+-° and to pack every 

hour with top production, maintained by @ full and 

even flow of powet For responsibility is built deep 

into every Pin, link, and bushing of every Whitney Chain . . . starting 
with the metallurgical control of Whitney alloy-armored steels and con- 
tinuing through every steP of manufacture and assembly. On all your 
equipment, too, you can bank on Whitney Chains to stand up and not let 
you down. And you can bank on any Whitney engineering assistance 
you need. Get drive troubles off your mind once and for all..- make 


Whitney Chains your Victory Drives. 
The WHITNEY CHAIN & MFG. cO., Hartford 2, Connecticut 
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THE SECRET OF 
BETTER INSULATION 


NUTSHELL 


ROM the shell structure of the familiar Cashew nut comes 

a natural phenol which is the basic component of Harvel 

Insulating Varnishes. The discovery of this unique insulating 

ingredient which has been utilized by Irvington in the manu- 

facture of a superior insulating varnish is the result of exhaust- 

ive research and an experience of over thirty-six years in 
making all types of insulating varnishes. 

Harvel varnishes have many excellent insulating properties 
which add years to the life of motors, generators, transformers 
and other electrical equipment. They possess the highest 
safety factors even when operating under excessive heat, 
heavy over-loads and in atmospheres where acid or alkali 
fumes and abrasive materials are present. For example: 

Motor failures in a large chemical plant occurred every 
three months until Harvel varnish was used. Now, three 
years of uninterrupted service on these same motors is not 
unusual. This is typical of Harvel performance under 
extreme conditions. 

Harvel reduces the time necessary to produce a unit of 
electrical equipment by cutting the average baking time in 
half on applications involving multiple coats. It polymerizes 
to a solid infusible state and will not soften or “throw-out”’ 
at high peripheral speeds. 

Harvel varnishes have excellent dip-tank stability—excep- 
tional penetrating power —and contain no objectionable 
solvents. 

Because the unusual features of Harvel varnishes are not 
all disclosed by ordinary laboratory methods of testing, why 
not get these facts first-hand? We will gladly send you a 
generous sample for testing. See for yourself how Harvel 
varnishes are superior for use with any type of insulation for 
application on equipment wound with enameled Formex and 
Formvar coated wire, Fiberglas, Cotton, Asbestos and paper 
or enameled wire of all classes. 

For further information and samples, or for technical assis- 
tance on unusual problems, write Dept. 86. 











This generator armature bas 
been "Harvelized”’ by 
Hanson-Van Winkle- 
Munning Company. 








VARNISH & "INSULATOR CO. 


IRVINGTON, NEW JERSEY, U. S. A. 
PLANTS AT IRVINGTON, N. J. & HAMILTON, ONT., CAN. 
Representatives in 20 Principal Cities 
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@ The many uses for Acadia Synthetic Products 
to ease the heavy duty shocks and all weather service of war 
machines will have their counterparts in coming peacetime 
products. Used for packings, diaphragms, grommets, ring 
seals, chafing strips and many other protective devices. . 
Acadia Synthetic Products will continue to be in demand 
by U.S. designers who are at last freed from the danger 
of imported rubber scarcities. “Made in the U. S. A. from 
domestic materials’ means that Acadia Synthetics are 
making a vital contribution to the war effort and the 
peace to follow. Let Acadia engineers help you to 
solve any problem requiring the use of Synthetic Rubber. 


ACADIA SYNTHETIC PRODUCTS DIVISION 


WESTERN FELT WORK 'S 
Chicago, Illinois: 4035-4117 Ogden Avenue 
BRANCH OFFICES IN ALL PRINCIPAL CITIES 


ACADI 


Synthetic Rubber and Plastics « Sheets + Extrusions + Molded Parts 
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KIMBERLY 


DRAWING PENCILS 





SEMI- HEX : atoneD, For CHECKING 


INT WORK 





















made with the 
scientifically developed 


Corbo-weld ean 


KIMBERLYS delight the draftsman— 
assure him of these unfailing qualities 


STRENGTH! — when pressure is 
applied. 


SMOOTHNESS! — lead that glides 
over the paper “with the greatest 
of ease.” 


DENSITY! — deep opaque blacks 
with less tendency to smudge. 


UNIFORMITY ! — 21 perfectly 
graded degrees. 


HEX- U.S.a. 1105 RED 


Add these up and you get 


ECONOMY ! — right down to the 
last inch. 


The SEMI-HEX Carbo-Weld Thin 
Colored is another indispensable 
pencil in the drafting room. The 
white, lemon yellow, and red are 

best for checking and blue print 
work. Made in many colors. 


¥ od , 
AL'S Carbo-beag SEMI- 


GENE 


You may try these excellent 
pencils by simply writing us on 
a penny postal card giving 
your name and title, firm name, 
and mention this magazine. 
We will send you free your 
selection of one Kimberly 
drawing and one Semi-Hex 
colored pencil. 


Kimberly refill drawing leads 
for draftsmen’s and artists’ 
lead holders available ia 14 
degrees (5B to 7H). 


General Pencil Com 


JERSEY CITY 6 (-) NEW JERSEY 
Wakes of Fore Firctle sive (864 
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1 hong bench performance is up, flex- 
ible oil hose renewals down, at Pan 
American World Airways... for PAA 
now uses Resistoflex hose with its 
COMPAR core. And COMPAR is 
completely impervious to oil attack. 
Various formulations of COMPAR are 
immune to lubricants, gasoline, aromatics 
—in fact, to organic solvents in general. 
This unique elastic plastic does not swell 
to pinch off the flow of fluid...does not 
slough or erode to clog the lines. Its 
glass-smooth surface keeps turbulence 
and skin friction down to a minimum. 
And that’s not all. Resistoflex hose is 


extremely flexible . . . lighter yet far 


stronger than other lines of similar con- 
struction... highly resistant to shock 
loads, vibration, and fatigue. 


There may be a place in vour product 





where these unusual service features of 
Resistoflex hose can be utilized to good 
advantage. For full details, write for the 
Resistoflex Industrial Catalog. 








GLOVES PROTECT BOTH 
SKIN AND METAL 


Safeguards against dermatitis for the worker 
— protection against damage for metal parts 
— Resistoflex Dual-Purpose Industrial Gloves 
give both. Made of COMPAR, the same elas- 
tic plastic that gives Resistoflex hose its 
unique properties, these gloves are impervious 
to organic solvents. Containing no sulphur, 
they will not tarnish highly polished metal 
parts, are ideal for delicate inspection work. 
Write for full details. 














RESISTOFLEX 


HOSE AND HOSE ASSEMBLIES FOR HYDRAULIC OILS AND VACUUM, FUELS AND LUBRICANTS, ORGANIC SOLVENTS, PAINTS AND LACQUERS, THIN- 
NERS, REFRIGERANT, NATURAL AND MANUFACTURED GASES—LABORATORY TUBING — DIPPED AND MOLDED 
MECHANICAL GOODS—COATINGS, SOLUTIONS AND PROTECTIVE CLOTHING 


RESISTOFLEX CORPORATION, 
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Designed and manufactured by Scully- 
- Jones and. Company for use in your 
Turret Lathes, Multi-Spindle Ma- 
chines, Hand and Automatic Screw 
Machines « « * These standard 

tools will prove adaptable to a 

wide variety of work « « « For 

Special Turret Tooling our 
Engineering Staff will 

gladly furnish designs 


“and quotations. 


Cully = 


AND COMPANY all JONES 


1901 SOUTH ROCKWELL STREET * CHICAGO, U.S.A. , 
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hundreds of i aan 
manufacturers. 
































Now, as never before, execu- 
tives, engineers, and designers must 
use new and better methods to meet 
competition developing from the 
enormous use of welding on war 
production. 

This Hobart service will show you 
many ways you can use arc weld- 
ing to get better results in designing 
a new product or redesigning an old 
one—it’s a.very valuable compilation 
of actual welding experience... 
visually recorded. 

You'll be surprised at the number 

of time and cost saving ideas 
g for it will bring you—ideas that 
Ser sneets can be adapted to your use. 
You ay! We want you to have them— 
oo ask for them today—no obli- 
gation on your part. 


HOBART BROTHERS CO. 
Box MD-123, TROY, OHIO 







> HOBART 
Simplified” 
ARC WELDER 





the World's largest Builders of Arc Welders,’ 
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(E/VETOUCH) BIMETALLIC FRICTION/ MATERIAL 


yoy" i, 
yi * v/. 
| 


a 
“Ry 
¥ 








AROUND THE GLOBE... 
Velvetouch is meeting 
rigid industrial and 
military requirements 





ALT: SK. WELLMAN CO. 


1374 East S5lst St., Cleveland, Ohio 
brakes and clutches. Peo cos. tn tttlb , _— ler WUetall’ 26 
$8 fo work for Industry . 
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A scientific combination 
of Powdered Metals for 








Photo by Office of War Information 
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BUY UNITED STATES WAR BONDS AND STAMPS 











SIMPLE COMPACT DESIGN -~_ 
ff a. a The electric brake is built _ 
6 ' into the motor end cover to he | 
‘ eo form a compact, economical, bd L 
4. easy to use unit. My 4 
“~~ a ~< ¢ 7 
= gs : i at 
el ps ae, | 
ey { 2 
——— STOP FOR POSITION 
Stop at the desired point for quickly 
and conveniently loading and unloading ‘\ 
4 


} 
t 


SPEED UP PRODUCTION q 
Eliminate unnecessary loss - s° . 
of time waiting for equip- . beet , 
ment to coast to a stop. ‘ de s 
* ; ae vA 
he iD 4 ; ~ i 





a STOP AND HOLD ANY LOAD © : 
VE .Unibrake motors are very advantageous on - 
:' hoists, elevators, inclined conveyors, ctc.... | 
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The machines behind the machines 
that are winning the WAR! 


Application of 
Timken Bearings 
in the headstock 
of the Boye & 
Emmes lathe. 


Boye & Emmes Model “B” 18” 
Heavy-duty geared Head Lathe 
equipped with Timken Bearings 
in the headstock. 


One of the principal reasons why American 
industry was able to swing its entire weight 
into war production so quickly after Pearl 
Harbor was the tremendous number of modern 
standard machine tools — lathes, milling ma- 
chines, drilling machines, boring machines, 
grinders, planers, gear hobbers, etc.—available. 


TAPERED ROLLER BEARINGS 


Another big advantage was the fact that the 
vast majority of these machines were equipped 
with Timken Tapered Roller Bearings and 
therefore had the speed, precision and endur- 
ance necessary for the terrific task ahead. 


The phenomenal increase in the output of 
tanks, trucks, guns, airplanes and warships 
during the past two years is proof of the 
ability of Timken Bearing Equipped machines 
to operate constantly at top speed and stand 
up with minimum maintenance attention. 
As for the quality of the parts produced, 
the performance of American fighting equip- 
ment in the field speaks for itself. The 
Timken Roller Bearing Company, Canton, Ohio. 
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